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ABSTRACT 
 
The main aim of cruise JC060 was to carry out habitat mapping work in selected areas of the 
Rockall  Trough,  Rockall  Bank  and  Hatton  Basin  in  order  to  assess  the  status  of  different 
benthic habitats in relation to human activities, especially deep-sea bottom trawling.  The cruise 
included  a  revisit  of  the  Darwin  Mound  cold-water  coral  reefs,  discovered  in  1998  and 
protected in 2003, and an assessment of the status of two fisheries closure areas on Rockall 
Bank.  In addition, two pilot studies of a more geological nature were carried out as well: one 
was targeting a Polygonal Fault System in the Hatton Basin, potentially linked to fluid flow, 
while the other focused on the history of the Rockall Bank Mass Flow. 
 
The tools used to achieve these objectives included the Autosub6000 Autonomous Underwater 
Vehicle (AUV), newly equipped with an EdgeTech dual frequency high-resolution sidescan 
sonar plus chirp profiler and a monochrome stills camera, a commercial inspection class ROV, 
and more traditional equipment including piston-, mega- and boxcore, CTD and shipborne 
multibeam (EM120 and EM710). 
 
Although the unsettled weather hampered the operations to a certain extent (including a forced 
return to the shelter of the Minches, resulting in an ad hoc survey of the E Shiant Bank), the 
cruise was a success, with 88h of ROV footage & photography collected, 125km
2 of seabed 
mapped at high resolution (metre to centimetre-scale) by the Autosub6000, 400km
2 mapped 
with  the  EM710  on  Rockall  Bank,  and  52  coring  operations  for  geological  and  biological 
studies. 
 
The first results of the cruise stress again the importance of a sound management of the marine 
realm, including the deep ocean, and underline the continuous need for detailed information 
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BACKGROUND	 ﾠAND	 ﾠSCIENTIFIC	 ﾠRATIONALE	 ﾠ
	 ﾠ
1.	 ﾠRecovery	 ﾠof	 ﾠthe	 ﾠDarwin	 ﾠcoral	 ﾠmounds	 ﾠsince	 ﾠprotection	 ﾠfrom	 ﾠtrawling	 ﾠin	 ﾠ2003	 ﾠ	 ﾠ
The	 ﾠDarwin	 ﾠMounds	 ﾠare	 ﾠa	 ﾠfield	 ﾠof	 ﾠsmall	 ﾠcold-ﾭ‐water	 ﾠcoral	 ﾠmounds	 ﾠor	 ﾠpatches,	 ﾠeach	 ﾠup	 ﾠto	 ﾠ75	 ﾠm	 ﾠin	 ﾠ
diameter	 ﾠand	 ﾠ5	 ﾠm	 ﾠhigh,	 ﾠwhich	 ﾠoccur	 ﾠat	 ﾠabout	 ﾠ1000	 ﾠm	 ﾠwater	 ﾠdepth	 ﾠin	 ﾠthe	 ﾠnorthern	 ﾠRockall	 ﾠTrough,	 ﾠ
NW	 ﾠof	 ﾠthe	 ﾠUK.	 ﾠ	 ﾠThey	 ﾠwere	 ﾠdiscovered	 ﾠin	 ﾠ1998	 ﾠ(Masson	 ﾠet	 ﾠal,	 ﾠ2003)	 ﾠand	 ﾠinitial	 ﾠsidescan	 ﾠsonar	 ﾠmaps	 ﾠ
revealed	 ﾠover	 ﾠ300	 ﾠmound	 ﾠfeatures	 ﾠin	 ﾠthe	 ﾠarea.	 ﾠThey	 ﾠalso	 ﾠrevealed	 ﾠthat	 ﾠseveral	 ﾠmounds	 ﾠhad	 ﾠbeen	 ﾠ
badly	 ﾠdamaged	 ﾠby	 ﾠdeep-ﾭ‐sea	 ﾠtrawling	 ﾠ(Wheeler	 ﾠet	 ﾠal.,	 ﾠ2005).	 ﾠThose	 ﾠobservations	 ﾠeventually	 ﾠresulted	 ﾠ
in	 ﾠthe	 ﾠclosure	 ﾠof	 ﾠthe	 ﾠDarwin	 ﾠMound	 ﾠarea	 ﾠto	 ﾠbottom	 ﾠtrawling,	 ﾠfirst	 ﾠunder	 ﾠEU	 ﾠemergency	 ﾠlegislation	 ﾠ
(August	 ﾠ2003,	 ﾠbased	 ﾠon	 ﾠthe	 ﾠCommon	 ﾠFisheries	 ﾠPolicy),	 ﾠlater	 ﾠunder	 ﾠa	 ﾠpermanent	 ﾠmeasure	 ﾠ(March	 ﾠ
2004).	 ﾠ The	 ﾠ UK	 ﾠ government	 ﾠ is	 ﾠ currently	 ﾠ in	 ﾠ the	 ﾠ process	 ﾠ of	 ﾠ converting	 ﾠ these	 ﾠ regulations	 ﾠ into	 ﾠ UK	 ﾠ
national	 ﾠlegislation,	 ﾠand	 ﾠhas	 ﾠsubmitted	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠas	 ﾠone	 ﾠof	 ﾠthe	 ﾠfirst	 ﾠcandidate	 ﾠUK	 ﾠdeep-ﾭ‐
water	 ﾠSpecial	 ﾠAreas	 ﾠof	 ﾠConservation	 ﾠ(cSACs)	 ﾠto	 ﾠthe	 ﾠEU	 ﾠ(under	 ﾠthe	 ﾠHabitats	 ﾠDirective).	 ﾠHowever,	 ﾠthere	 ﾠ
are	 ﾠindications	 ﾠof	 ﾠincreased	 ﾠtrawling	 ﾠactivity	 ﾠin	 ﾠthe	 ﾠarea	 ﾠimmediately	 ﾠbefore	 ﾠthe	 ﾠemergency	 ﾠclosure	 ﾠ
in	 ﾠ2003	 ﾠ(Davies	 ﾠet	 ﾠal.,	 ﾠ2007),	 ﾠand	 ﾠthe	 ﾠcurrent	 ﾠstate	 ﾠof	 ﾠthe	 ﾠmounds	 ﾠis	 ﾠunknown,	 ﾠas	 ﾠno	 ﾠnew	 ﾠseabed	 ﾠ
observations	 ﾠhave	 ﾠbeen	 ﾠmade	 ﾠsince	 ﾠthe	 ﾠinitial	 ﾠdiscovery	 ﾠcruises	 ﾠin	 ﾠ1998	 ﾠand	 ﾠ2000.	 ﾠ
The	 ﾠDarwin	 ﾠMounds	 ﾠare	 ﾠdeveloped	 ﾠon	 ﾠthe	 ﾠupstream	 ﾠflank	 ﾠof	 ﾠa	 ﾠlarge	 ﾠsediment	 ﾠdrift	 ﾠbody,	 ﾠwhile	 ﾠan	 ﾠ
extensive	 ﾠfield	 ﾠof	 ﾠpockmarks	 ﾠare	 ﾠfound	 ﾠon	 ﾠthe	 ﾠdownstream	 ﾠflank.	 ﾠIt	 ﾠis	 ﾠstill	 ﾠnot	 ﾠclear	 ﾠif	 ﾠboth	 ﾠsets	 ﾠof	 ﾠ
features	 ﾠmay	 ﾠbe	 ﾠrelated,	 ﾠe.g.	 ﾠrepresenting	 ﾠdifferent	 ﾠoutcomes	 ﾠof	 ﾠfluid	 ﾠexpulsion	 ﾠfrom	 ﾠthe	 ﾠseabed	 ﾠ
(Masson	 ﾠet	 ﾠal.,	 ﾠ2003;	 ﾠHuvenne	 ﾠet	 ﾠal.,	 ﾠ2009).	 ﾠDetailed	 ﾠchirp	 ﾠprofiles,	 ﾠrecorded	 ﾠsimultaneously	 ﾠwith	 ﾠthe	 ﾠ
sidescan	 ﾠsonar	 ﾠand/or	 ﾠmultibeam	 ﾠsurveys,	 ﾠare	 ﾠnecessary	 ﾠto	 ﾠgive	 ﾠinsight	 ﾠin	 ﾠthe	 ﾠstructure	 ﾠof	 ﾠthe	 ﾠsub-ﾭ‐
seafloor	 ﾠstratigraphy	 ﾠand	 ﾠto	 ﾠillustrate	 ﾠany	 ﾠpotential	 ﾠfluid	 ﾠflow	 ﾠpathways.	 ﾠThe	 ﾠseismic	 ﾠdata	 ﾠshould	 ﾠbe	 ﾠ
groundtruthed	 ﾠwith	 ﾠwell-ﾭ‐placed	 ﾠpiston	 ﾠcores.	 ﾠ
	 ﾠ
2.	 ﾠEnvironmental	 ﾠcontrols	 ﾠon	 ﾠcold-ﾭ‐water	 ﾠcoral	 ﾠgrowth	 ﾠon	 ﾠsteep	 ﾠtopography	 ﾠ
Until	 ﾠ now,	 ﾠ cold-ﾭ‐water	 ﾠ corals	 ﾠ have	 ﾠ mainly	 ﾠ been	 ﾠ studied	 ﾠ in	 ﾠ reef-ﾭ‐like	 ﾠ settings	 ﾠ where	 ﾠ the	 ﾠ interplay	 ﾠ
between	 ﾠ current	 ﾠ regime,	 ﾠ sediment	 ﾠ dynamics	 ﾠ and	 ﾠ food	 ﾠ availability	 ﾠ determine	 ﾠ the	 ﾠ coral	 ﾠ habitat	 ﾠ
structure,	 ﾠabundance	 ﾠand	 ﾠreef-ﾭ‐building	 ﾠpotential	 ﾠ(e.g.	 ﾠMienis	 ﾠet	 ﾠal.,	 ﾠ2009;	 ﾠHuvenne	 ﾠet	 ﾠal.,	 ﾠ2005).	 ﾠ	 ﾠ
However,	 ﾠthere	 ﾠare	 ﾠother	 ﾠsites	 ﾠof	 ﾠsignificant	 ﾠcoral	 ﾠoccurrence	 ﾠin	 ﾠUK	 ﾠdeep	 ﾠwaters;	 ﾠRockall	 ﾠBank	 ﾠis	 ﾠkey	 ﾠ
among	 ﾠthese	 ﾠ(Davies	 ﾠet	 ﾠal.,	 ﾠ2006).	 ﾠ	 ﾠHere,	 ﾠcorals	 ﾠhave	 ﾠbeen	 ﾠreported	 ﾠfrom	 ﾠsteep	 ﾠor	 ﾠeven	 ﾠnear-ﾭ‐vertical	 ﾠ
slopes	 ﾠwhere	 ﾠthe	 ﾠcontrolling	 ﾠfactors	 ﾠmay	 ﾠhave	 ﾠdifferent	 ﾠlimits,	 ﾠsetting	 ﾠdifferent	 ﾠconstraints	 ﾠon	 ﾠthe	 ﾠ
occurrence	 ﾠof	 ﾠthese	 ﾠfilter	 ﾠfeeders.	 ﾠ	 ﾠFor	 ﾠexample,	 ﾠfrequent	 ﾠdownslope	 ﾠsediment	 ﾠflows	 ﾠmay	 ﾠseriously	 ﾠ
limit	 ﾠthe	 ﾠareas	 ﾠavailable	 ﾠfor	 ﾠcolonisation.	 ﾠVertical	 ﾠecosystems	 ﾠhave	 ﾠhardly	 ﾠbeen	 ﾠstudied	 ﾠin	 ﾠthe	 ﾠdeep-ﾭ‐
sea	 ﾠso	 ﾠfar,	 ﾠas	 ﾠthey	 ﾠare	 ﾠimpossible	 ﾠto	 ﾠsample	 ﾠwith	 ﾠtraditional	 ﾠ‘over	 ﾠthe	 ﾠside’	 ﾠequipment.	 ﾠThe	 ﾠuse	 ﾠof	 ﾠ
new	 ﾠtools	 ﾠsuch	 ﾠas	 ﾠROVs	 ﾠand	 ﾠAUVs	 ﾠgives	 ﾠus	 ﾠthe	 ﾠchance	 ﾠto	 ﾠlook	 ﾠat	 ﾠthese	 ﾠecosystems	 ﾠin	 ﾠmore	 ﾠdetail	 ﾠ
than	 ﾠever	 ﾠbefore,	 ﾠand	 ﾠallows	 ﾠus	 ﾠto	 ﾠanswer	 ﾠquestions	 ﾠabout	 ﾠthe	 ﾠcorals’	 ﾠenvironmental	 ﾠniche.	 ﾠ
	 ﾠ
Predictive	 ﾠ Modelling	 ﾠ of	 ﾠ Species	 ﾠ Distribution	 ﾠ
To	 ﾠmap	 ﾠthe	 ﾠlikely	 ﾠoccurrence	 ﾠof	 ﾠvulnerable	 ﾠmarine	 ﾠecosystems	 ﾠ(VMEs)	 ﾠin	 ﾠthe	 ﾠdeep	 ﾠsea,	 ﾠa	 ﾠnumber	 ﾠof	 ﾠ
spatial	 ﾠmodels	 ﾠhave	 ﾠbeen	 ﾠcreated	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠPlymouth.	 ﾠBased	 ﾠon	 ﾠprevious	 ﾠvideo	 ﾠtransects,	 ﾠ
where	 ﾠthese	 ﾠhabitats	 ﾠwere	 ﾠencountered,	 ﾠthe	 ﾠabiotic	 ﾠconditions	 ﾠwere	 ﾠrecorded	 ﾠand	 ﾠinput	 ﾠinto	 ﾠthe	 ﾠ10 
 
models	 ﾠwhich	 ﾠbase	 ﾠtheir	 ﾠpredictions	 ﾠon	 ﾠfactors	 ﾠsuch	 ﾠas	 ﾠslope,	 ﾠwater	 ﾠmass,	 ﾠand	 ﾠdepth.	 ﾠGeneralised	 ﾠ
Linear	 ﾠModels	 ﾠ(GLMs),	 ﾠGeneralised	 ﾠAdditive	 ﾠModels	 ﾠ(GAMs)	 ﾠand	 ﾠthe	 ﾠsoftware	 ﾠMaxent	 ﾠare	 ﾠused	 ﾠto	 ﾠ
model	 ﾠthe	 ﾠdistribution	 ﾠof	 ﾠhabitats	 ﾠsuch	 ﾠas	 ﾠcold	 ﾠwater	 ﾠcoral	 ﾠreefs,	 ﾠpatchy	 ﾠcold	 ﾠwater	 ﾠcoral	 ﾠcolonies,	 ﾠ
and	 ﾠdeep	 ﾠwater	 ﾠcoral	 ﾠgardens	 ﾠ(Howell	 ﾠet	 ﾠal.,	 ﾠsubm.).	 ﾠHowever,	 ﾠfurther	 ﾠground-ﾭ‐truthing	 ﾠis	 ﾠnecessary,	 ﾠ
to	 ﾠrefine	 ﾠthe	 ﾠcurrent	 ﾠmodels,	 ﾠto	 ﾠcreate	 ﾠnew	 ﾠpredictions	 ﾠfor	 ﾠareas	 ﾠthat	 ﾠwere	 ﾠnot	 ﾠmapped	 ﾠbefore	 ﾠand	 ﾠ
to	 ﾠbuild	 ﾠnew	 ﾠmodels	 ﾠpredicting	 ﾠthe	 ﾠdistribution	 ﾠof	 ﾠdifferent	 ﾠhabitats	 ﾠsuch	 ﾠas	 ﾠaggregations	 ﾠof	 ﾠthe	 ﾠ
sponge	 ﾠPheronema	 ﾠ	 ﾠcarpenteri	 ﾠor	 ﾠthe	 ﾠxenophyophore	 ﾠSyringammina	 ﾠfragilissima.	 ﾠ
	 ﾠ
3.	 ﾠFluid	 ﾠseepage	 ﾠfrom	 ﾠpolygonal	 ﾠfaults	 ﾠ
Sub-ﾭ‐seafloor	 ﾠ polygonal	 ﾠ faulting	 ﾠ is	 ﾠ a	 ﾠ widespread	 ﾠ phenomenon	 ﾠ affecting	 ﾠ sedimentary	 ﾠ basins	 ﾠ
worldwide	 ﾠ(Cartwright	 ﾠet	 ﾠal,	 ﾠ2003).	 ﾠIt	 ﾠis	 ﾠcommonly	 ﾠbelieved	 ﾠthat	 ﾠpolygonal	 ﾠfaulting	 ﾠis	 ﾠthe	 ﾠresult	 ﾠof	 ﾠ
sediment	 ﾠcontraction	 ﾠand	 ﾠfluid	 ﾠexpulsion,	 ﾠalthough	 ﾠthe	 ﾠprocess	 ﾠbehind	 ﾠthe	 ﾠfluid	 ﾠexpulsion	 ﾠis	 ﾠstill	 ﾠ
under	 ﾠdebate	 ﾠ(syneresis,	 ﾠresidual	 ﾠshear	 ﾠstrength	 ﾠfaulting,	 ﾠdensity	 ﾠinversion	 ﾠor	 ﾠgravitational	 ﾠcollapse	 ﾠ–	 ﾠ
see	 ﾠCartwright	 ﾠet	 ﾠal.	 ﾠ(2003)	 ﾠfor	 ﾠa	 ﾠrecent	 ﾠreview).	 ﾠIf,	 ﾠas	 ﾠsuspected,	 ﾠactive	 ﾠfluid	 ﾠexpulsion	 ﾠis	 ﾠresponsible	 ﾠ
for	 ﾠthese	 ﾠfeatures,	 ﾠthen	 ﾠthe	 ﾠcomposition	 ﾠand	 ﾠflux	 ﾠof	 ﾠthis	 ﾠfluid	 ﾠwill	 ﾠhave	 ﾠa	 ﾠsubstantial	 ﾠimpact	 ﾠon	 ﾠour	 ﾠ
understanding	 ﾠof	 ﾠthe	 ﾠglobal	 ﾠocean	 ﾠgeochemical	 ﾠbudget	 ﾠand	 ﾠcarbon	 ﾠcycle.	 ﾠRecent	 ﾠinvestigations	 ﾠof	 ﾠ
the	 ﾠHatton	 ﾠBank	 ﾠhave	 ﾠrevealed	 ﾠan	 ﾠunprecedented	 ﾠregion	 ﾠof	 ﾠpolygonal	 ﾠstructures	 ﾠthat	 ﾠare,	 ﾠuniquely,	 ﾠ
exposed	 ﾠ at	 ﾠ the	 ﾠ sea	 ﾠ floor.	 ﾠ Subsequent	 ﾠ analysis	 ﾠ of	 ﾠ pre-ﾭ‐existing	 ﾠ seismic	 ﾠ data	 ﾠ reveals	 ﾠ that	 ﾠ these	 ﾠ
polygons	 ﾠoccur	 ﾠwithin	 ﾠmost	 ﾠof	 ﾠthe	 ﾠHatton	 ﾠBasin.	 ﾠThey	 ﾠaffect	 ﾠthe	 ﾠtop	 ﾠ500	 ﾠto	 ﾠ700	 ﾠm	 ﾠof	 ﾠsediments	 ﾠand	 ﾠ
are	 ﾠthe	 ﾠfirst	 ﾠseabed	 ﾠpolygons	 ﾠof	 ﾠthis	 ﾠsize	 ﾠand	 ﾠclarity	 ﾠto	 ﾠbe	 ﾠobserved	 ﾠ(Berndt	 ﾠet	 ﾠal.,	 ﾠ2006).	 ﾠThe	 ﾠfact	 ﾠ
that	 ﾠpolygonal	 ﾠdeformation	 ﾠin	 ﾠthe	 ﾠHatton	 ﾠBasin	 ﾠreaches	 ﾠthe	 ﾠseabed	 ﾠsuggests	 ﾠthat	 ﾠthe	 ﾠformation	 ﾠof	 ﾠ
the	 ﾠpolygons	 ﾠis	 ﾠongoing.	 ﾠ	 ﾠPossible	 ﾠcarbonate	 ﾠcrusts	 ﾠseen	 ﾠin	 ﾠseabed	 ﾠvideo	 ﾠfootage	 ﾠsuggest	 ﾠthat	 ﾠfluid	 ﾠ
flow	 ﾠmay	 ﾠalso	 ﾠbe	 ﾠoccurring	 ﾠat	 ﾠthe	 ﾠpresent	 ﾠday.	 ﾠ
Hence	 ﾠ this	 ﾠ site	 ﾠ forms	 ﾠ a	 ﾠ unique	 ﾠ location	 ﾠ to	 ﾠp r o v i d e 	 ﾠn e w 	 ﾠc o n s t r a i n t s 	 ﾠo n 	 ﾠt h e 	 ﾠd i f f e r e n t 	 ﾠp r o p o s e d 	 ﾠ
hypotheses	 ﾠ for	 ﾠ the	 ﾠ development	 ﾠ of	 ﾠ polygonal	 ﾠ faults.	 ﾠ 	 ﾠ Constraining	 ﾠ the	 ﾠ processes	 ﾠ of	 ﾠ fluid	 ﾠ flow	 ﾠ
through	 ﾠthese	 ﾠstructures	 ﾠwill	 ﾠaffect	 ﾠour	 ﾠunderstanding	 ﾠof	 ﾠslope	 ﾠstability,	 ﾠthe	 ﾠmarine	 ﾠcomponent	 ﾠof	 ﾠ
the	 ﾠcarbon	 ﾠcycle,	 ﾠand	 ﾠhydrocarbon	 ﾠreservoir	 ﾠintegrity.	 ﾠIf	 ﾠthe	 ﾠexpelled	 ﾠfluids	 ﾠtransport	 ﾠsignificant	 ﾠ
amounts	 ﾠof	 ﾠcarbon	 ﾠ(as	 ﾠsuggested	 ﾠby	 ﾠpossible	 ﾠcarbonate	 ﾠcrusts	 ﾠseen	 ﾠin	 ﾠpreliminary	 ﾠseabed	 ﾠvideo	 ﾠ
footage),	 ﾠthe	 ﾠfocusing	 ﾠof	 ﾠthese	 ﾠfluids	 ﾠmay	 ﾠsustain	 ﾠchemosynthetic	 ﾠbenthic	 ﾠecosystems.	 ﾠ	 ﾠSustainable	 ﾠ
management	 ﾠof	 ﾠsuch	 ﾠecosystems	 ﾠdepends	 ﾠon	 ﾠour	 ﾠunderstanding	 ﾠof	 ﾠtheir	 ﾠdistribution	 ﾠand	 ﾠdrivers.	 ﾠIn	 ﾠ
addition,	 ﾠbecause	 ﾠthe	 ﾠamount	 ﾠof	 ﾠexpelled	 ﾠfluids	 ﾠmay	 ﾠbe	 ﾠextensive	 ﾠand	 ﾠeven	 ﾠsmall	 ﾠconcentrations	 ﾠof	 ﾠ
carbon	 ﾠ within	 ﾠ the	 ﾠ expelled	 ﾠ fluids	 ﾠ would	 ﾠ result	 ﾠ in	 ﾠ large	 ﾠ total	 ﾠ fluxes,	 ﾠ the	 ﾠ carbon	 ﾠ flux	 ﾠ from	 ﾠ these	 ﾠ
systems	 ﾠcould	 ﾠhave	 ﾠan	 ﾠimpact	 ﾠon	 ﾠmodels	 ﾠof	 ﾠthe	 ﾠNorth	 ﾠAtlantic's	 ﾠcarbon	 ﾠcycle,	 ﾠbiogeochemistry	 ﾠand	 ﾠ
predictions	 ﾠfor	 ﾠclimate	 ﾠchange.	 ﾠ
	 ﾠ
4.	 ﾠFisheries	 ﾠimpacts	 ﾠon	 ﾠHatton	 ﾠand	 ﾠRockall	 ﾠBank	 ﾠ
The	 ﾠdeep-ﾭ‐water	 ﾠbanks	 ﾠnorth-ﾭ‐west	 ﾠof	 ﾠthe	 ﾠUK	 ﾠare	 ﾠwell-ﾭ‐known	 ﾠfishing	 ﾠgrounds	 ﾠfor	 ﾠan	 ﾠinternational	 ﾠ
fishing	 ﾠfleet	 ﾠ(e.g.	 ﾠDurán-ﾭ‐Muñoz	 ﾠet	 ﾠal.,	 ﾠ2009).	 ﾠA	 ﾠlarge	 ﾠproportion	 ﾠof	 ﾠthis	 ﾠfishing	 ﾠactivity	 ﾠis	 ﾠbased	 ﾠon	 ﾠ
deep-ﾭ‐sea	 ﾠ trawling,	 ﾠ which	 ﾠ is	 ﾠ one	 ﾠ of	 ﾠ the	 ﾠ most	 ﾠ destructive	 ﾠ fishing	 ﾠ methods	 ﾠ world-ﾭ‐wide.	 ﾠ As	 ﾠ the	 ﾠ
importance	 ﾠ of	 ﾠ ecosystem-ﾭ‐based	 ﾠ management	 ﾠ is	 ﾠ increasing,	 ﾠ and	 ﾠ the	 ﾠ idea	 ﾠ of	 ﾠ deep-ﾭ‐water	 ﾠ Marine	 ﾠ
Protected	 ﾠAreas	 ﾠis	 ﾠbecoming	 ﾠmore	 ﾠcommon,	 ﾠthere	 ﾠis	 ﾠan	 ﾠurgent	 ﾠneed	 ﾠfor	 ﾠa	 ﾠstatus	 ﾠassessment	 ﾠof	 ﾠthe	 ﾠ
various	 ﾠbenthic	 ﾠhabitats	 ﾠin	 ﾠthose	 ﾠareas.	 ﾠThe	 ﾠresulting	 ﾠconclusions	 ﾠwill	 ﾠsupport	 ﾠfuture	 ﾠconservation	 ﾠ
measures,	 ﾠand	 ﾠwill	 ﾠform	 ﾠthe	 ﾠbasis	 ﾠof	 ﾠa	 ﾠmonitoring	 ﾠstrategy	 ﾠfor	 ﾠdeep-ﾭ‐water	 ﾠtrawled	 ﾠareas.	 ﾠ
	 ﾠ
Rockall	 ﾠBank	 ﾠcSAC	 ﾠ
Rockall	 ﾠ Bank	 ﾠ is	 ﾠ situated	 ﾠ in	 ﾠ the	 ﾠ North	 ﾠ East	 ﾠ Atlantic,	 ﾠ 400	 ﾠ km	 ﾠ west	 ﾠ of	 ﾠ the	 ﾠ Outer	 ﾠ Hebrides.	 ﾠ It	 ﾠ is	 ﾠ
approximately	 ﾠ450	 ﾠkilometres	 ﾠin	 ﾠlength	 ﾠand	 ﾠ200	 ﾠkilometres	 ﾠwide	 ﾠ(Howell	 ﾠet	 ﾠal	 ﾠ2009).	 ﾠDepth	 ﾠranges	 ﾠ
from	 ﾠover	 ﾠ1000m	 ﾠat	 ﾠthe	 ﾠbase	 ﾠof	 ﾠthe	 ﾠRockall	 ﾠBank,	 ﾠto	 ﾠ200m	 ﾠacross	 ﾠmuch	 ﾠof	 ﾠthe	 ﾠtop.	 ﾠOn	 ﾠaccount	 ﾠof	 ﾠ
their	 ﾠsheer	 ﾠsize,	 ﾠoceanic	 ﾠbanks	 ﾠsuch	 ﾠas	 ﾠRockall	 ﾠcause	 ﾠthe	 ﾠdeviation	 ﾠof	 ﾠocean	 ﾠcurrents	 ﾠalong	 ﾠtheir	 ﾠ11 
 
flanks.	 ﾠThis	 ﾠfacilitates	 ﾠthe	 ﾠcolonization	 ﾠof	 ﾠhabitat-ﾭ‐forming	 ﾠcorals	 ﾠwhich	 ﾠdepend	 ﾠon	 ﾠa	 ﾠconsistent	 ﾠsupply	 ﾠ
of	 ﾠcurrent-ﾭ‐transported	 ﾠorganic	 ﾠmatter	 ﾠand	 ﾠzooplankton	 ﾠ(Freiwald	 ﾠet	 ﾠal	 ﾠ2004).	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠNorth	 ﾠWest	 ﾠarea	 ﾠof	 ﾠthe	 ﾠRockall	 ﾠBank	 ﾠis	 ﾠcovered	 ﾠin	 ﾠa	 ﾠlayer	 ﾠof	 ﾠfine	 ﾠsediment,	 ﾠgravel,	 ﾠcobbles	 ﾠand	 ﾠ
boulders	 ﾠof	 ﾠglacial	 ﾠorigin,	 ﾠsome	 ﾠof	 ﾠwhich	 ﾠis	 ﾠshaped	 ﾠinto	 ﾠcharacteristic	 ﾠ‘ploughmark’	 ﾠformations	 ﾠby	 ﾠ
icebergs	 ﾠduring	 ﾠthe	 ﾠlast	 ﾠice	 ﾠage.	 ﾠThese	 ﾠiceberg	 ﾠploughmarks	 ﾠare	 ﾠa	 ﾠvariant	 ﾠof	 ﾠstony	 ﾠreef	 ﾠand	 ﾠconsist	 ﾠof	 ﾠ
lines	 ﾠ of	 ﾠ cobbles	 ﾠ and	 ﾠ boulders	 ﾠ with	 ﾠ a	 ﾠ sediment-ﾭ‐filled	 ﾠ furrow	 ﾠ between	 ﾠ (Howell	 ﾠ et	 ﾠ al	 ﾠ 2010).	 ﾠ The	 ﾠ
designation	 ﾠof	 ﾠSpecial	 ﾠAreas	 ﾠof	 ﾠConservation	 ﾠ(SACs)	 ﾠto	 ﾠprotect	 ﾠstony	 ﾠreef	 ﾠis	 ﾠrequired	 ﾠunder	 ﾠAnnex	 ﾠ1	 ﾠ
of	 ﾠthe	 ﾠHabitats	 ﾠDirective	 ﾠ(92/43/EEC).	 ﾠThe	 ﾠassociated	 ﾠbiological	 ﾠcommunities	 ﾠare	 ﾠdependent	 ﾠon	 ﾠthe	 ﾠ
mixed	 ﾠ sediment	 ﾠ and	 ﾠ stony	 ﾠ substratum,	 ﾠ rather	 ﾠ than	 ﾠ on	 ﾠ the	 ﾠ underlying	 ﾠ bedrock.	 ﾠ Notable	 ﾠ species	 ﾠ
include	 ﾠsessile	 ﾠfauna	 ﾠsuch	 ﾠas	 ﾠthe	 ﾠerect	 ﾠbryozoan	 ﾠReteporella	 ﾠsp.,	 ﾠthe	 ﾠsolitary	 ﾠcoral	 ﾠCaryophyllia	 ﾠsp,	 ﾠ
serpulid	 ﾠworms	 ﾠand	 ﾠmany	 ﾠtypes	 ﾠof	 ﾠsponge	 ﾠincluding	 ﾠglobose,	 ﾠtubular,	 ﾠcup	 ﾠand	 ﾠencrusting	 ﾠvarieties.	 ﾠ
Squat	 ﾠlobsters	 ﾠ(Munida	 ﾠrugosa),	 ﾠsea	 ﾠcucumbers	 ﾠ(Stichopus	 ﾠtremulus)	 ﾠand	 ﾠthe	 ﾠbluemouth	 ﾠred	 ﾠfish	 ﾠ
(Helicolenus	 ﾠdactylopterus)	 ﾠare	 ﾠalso	 ﾠpresent	 ﾠ(Howell	 ﾠet	 ﾠal	 ﾠ2010).	 ﾠ(JNCC	 ﾠSAC	 ﾠSAD)	 ﾠ
	 ﾠ
In	 ﾠ2005,	 ﾠICES	 ﾠrecommended	 ﾠa	 ﾠclosure	 ﾠto	 ﾠdermersal	 ﾠfishing	 ﾠactivities	 ﾠunder	 ﾠEC	 ﾠRegulation	 ﾠNo	 ﾠ40/2008	 ﾠ
and	 ﾠNEAFC	 ﾠRecommendation	 ﾠIX-ﾭ‐2008.	 ﾠMeasures	 ﾠfor	 ﾠthe	 ﾠfisheries	 ﾠclosure	 ﾠwere	 ﾠto	 ﾠbe	 ﾠenforced	 ﾠfor	 ﾠthe	 ﾠ
period	 ﾠ 1	 ﾠ January	 ﾠ 2007	 ﾠ –	 ﾠ 31	 ﾠ December	 ﾠ 2009,	 ﾠ however	 ﾠ this	 ﾠ has	 ﾠ now	 ﾠ been	 ﾠ extended	 ﾠ
(Recommendation	 ﾠIX–	 ﾠ2007	 ﾠto	 ﾠNEAFC).	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
In	 ﾠ2010,	 ﾠthe	 ﾠarea	 ﾠwas	 ﾠsubmitted	 ﾠto	 ﾠthe	 ﾠEU	 ﾠas	 ﾠa	 ﾠSpecial	 ﾠArea	 ﾠof	 ﾠConservation	 ﾠby	 ﾠthe	 ﾠJoint	 ﾠNature	 ﾠ
Conservation	 ﾠCommittee	 ﾠ(JNCC)	 ﾠdue	 ﾠto	 ﾠthe	 ﾠpresence	 ﾠof	 ﾠstony	 ﾠreef.	 ﾠ	 ﾠJustification	 ﾠfor	 ﾠthe	 ﾠsite	 ﾠrelied	 ﾠon	 ﾠ
information	 ﾠ on	 ﾠ the	 ﾠ distribution	 ﾠ of	 ﾠ cold	 ﾠ water	 ﾠ corals	 ﾠ and	 ﾠ stony	 ﾠ reef	 ﾠ in	 ﾠ the	 ﾠ area,	 ﾠ including	 ﾠ data	 ﾠ
gathered	 ﾠ by	 ﾠ JNCC	 ﾠ and	 ﾠ Marine	 ﾠ Scotland	 ﾠ Science	 ﾠ from	 ﾠ 2005	 ﾠ to	 ﾠ 2009.	 ﾠ Furthermore,	 ﾠ fishermen’s	 ﾠ
records	 ﾠ of	 ﾠ cold	 ﾠ water	 ﾠ coral	 ﾠ occurrences	 ﾠ and	 ﾠ suspected	 ﾠ reef	 ﾠ locations	 ﾠ supplied	 ﾠ by	 ﾠ the	 ﾠ Scottish	 ﾠ
Fisheries	 ﾠ Federation	 ﾠa n d 	 ﾠJ . 	 ﾠH a l l -ﾭ‐Spencer	 ﾠ (pers.	 ﾠ comm.)	 ﾠw e r e 	 ﾠa l s o 	 ﾠc o n s i d e r e d . 	 ﾠT h e 	 ﾠC o n s e r v a t i o n 	 ﾠ
Objective	 ﾠfor	 ﾠNW	 ﾠRockall	 ﾠBank	 ﾠcSAC	 ﾠis	 ﾠto	 ﾠrestore	 ﾠthe	 ﾠsite	 ﾠto	 ﾠfavourable	 ﾠcondition.	 ﾠ
	 ﾠ
The	 ﾠboundary	 ﾠof	 ﾠthe	 ﾠcSAC	 ﾠand	 ﾠthe	 ﾠfisheries	 ﾠclosure	 ﾠare	 ﾠnot	 ﾠaligned.	 ﾠIn	 ﾠ2011,	 ﾠproposals	 ﾠto	 ﾠalign	 ﾠthe	 ﾠ
fishery	 ﾠclosure	 ﾠarea	 ﾠto	 ﾠthe	 ﾠcSAC	 ﾠboundary	 ﾠwere	 ﾠsubmitted	 ﾠto	 ﾠNEAFC	 ﾠthrough	 ﾠICES	 ﾠworking	 ﾠgroups.	 ﾠ
	 ﾠ
Rockall	 ﾠBank	 ﾠHaddock	 ﾠBox	 ﾠ
Following	 ﾠfishing	 ﾠsurvey-ﾭ‐based	 ﾠindices	 ﾠshowing	 ﾠa	 ﾠdecline	 ﾠin	 ﾠthe	 ﾠhaddock	 ﾠfish	 ﾠpopulation	 ﾠsince	 ﾠ1995	 ﾠ
and	 ﾠa	 ﾠstock	 ﾠhistorical	 ﾠlow	 ﾠin	 ﾠ2002,	 ﾠthe	 ﾠRockall	 ﾠHaddock	 ﾠbox	 ﾠwas	 ﾠclosed	 ﾠto	 ﾠthe	 ﾠfollowing	 ﾠdemersal	 ﾠ
fishing	 ﾠactivities;	 ﾠbottom	 ﾠtrawling	 ﾠand	 ﾠfishing	 ﾠwith	 ﾠstatic	 ﾠgear,	 ﾠincluding	 ﾠbottom	 ﾠset	 ﾠgillnets	 ﾠand	 ﾠ
longlines.	 ﾠThe	 ﾠarea	 ﾠis	 ﾠlocated	 ﾠpartly	 ﾠin	 ﾠNorth	 ﾠEast	 ﾠAtlantic	 ﾠFisheries	 ﾠCommission	 ﾠ(NEAFC)	 ﾠarea	 ﾠand	 ﾠ
partly	 ﾠin	 ﾠEU	 ﾠwaters.	 ﾠThe	 ﾠNEAFC	 ﾠarea	 ﾠhas	 ﾠbeen	 ﾠclosed	 ﾠsince	 ﾠ2001	 ﾠand	 ﾠthe	 ﾠEU	 ﾠarea	 ﾠhas	 ﾠbeen	 ﾠclosed	 ﾠ
since	 ﾠ2002.	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠfollowing	 ﾠrevised	 ﾠcoordinates	 ﾠbecame	 ﾠbinding	 ﾠJanuary	 ﾠ2010	 ﾠ(boundaries	 ﾠare	 ﾠmodified	 ﾠaccording	 ﾠ
to	 ﾠnew	 ﾠdata	 ﾠproviding	 ﾠmore	 ﾠscientific	 ﾠevidence	 ﾠon	 ﾠthe	 ﾠdistribution	 ﾠof	 ﾠHaddock):	 ﾠ
-ﾭ‐	 ﾠ57°	 ﾠ00'	 ﾠN,	 ﾠ15°	 ﾠ00'	 ﾠW	 ﾠ
-ﾭ‐	 ﾠ57°	 ﾠ00'	 ﾠN,	 ﾠ14°	 ﾠ00'	 ﾠW	 ﾠ
-ﾭ‐	 ﾠ56°	 ﾠ30'	 ﾠN,	 ﾠ14°	 ﾠ00'	 ﾠW	 ﾠ
-ﾭ‐	 ﾠ56°	 ﾠ30'	 ﾠN,	 ﾠ15°	 ﾠ00'	 ﾠW	 ﾠ
The	 ﾠpurpose	 ﾠof	 ﾠthe	 ﾠbox	 ﾠis	 ﾠto	 ﾠprotect	 ﾠjuvenile	 ﾠhaddock	 ﾠand	 ﾠto	 ﾠimprove	 ﾠthe	 ﾠselection	 ﾠpattern	 ﾠof	 ﾠ
haddock.	 ﾠNEAFC	 ﾠcontracting	 ﾠparties,	 ﾠwhich	 ﾠinclude	 ﾠEU	 ﾠmembers,	 ﾠDenmark	 ﾠ(in	 ﾠrespect	 ﾠof	 ﾠthe	 ﾠFaroe	 ﾠ
Islands	 ﾠ&	 ﾠGreenland),	 ﾠIceland,	 ﾠNorway	 ﾠand	 ﾠthe	 ﾠRussian	 ﾠFederation	 ﾠare	 ﾠto	 ﾠtake	 ﾠappropriate	 ﾠmeasures	 ﾠ
to	 ﾠensure	 ﾠmeasures	 ﾠare	 ﾠadhered	 ﾠto	 ﾠwithin	 ﾠthe	 ﾠfishery	 ﾠclosure	 ﾠareas	 ﾠand	 ﾠto	 ﾠreport	 ﾠnew	 ﾠdiscoveries	 ﾠof	 ﾠ
cold	 ﾠwater	 ﾠcorals.	 ﾠ12 
 
Preliminary	 ﾠ analysis	 ﾠ by	 ﾠ ICES	 ﾠ members	 ﾠ suggests	 ﾠ that	 ﾠ the	 ﾠ exploitation	 ﾠ has	 ﾠ decreased	 ﾠ since	 ﾠ the	 ﾠ
enforcement	 ﾠof	 ﾠthe	 ﾠbox.	 ﾠHowever	 ﾠno	 ﾠquantitative	 ﾠstudies	 ﾠhave	 ﾠbeen	 ﾠconducted	 ﾠto	 ﾠshow	 ﾠthe	 ﾠeffects	 ﾠ
of	 ﾠthe	 ﾠHaddock	 ﾠBox.	 ﾠSince	 ﾠthe	 ﾠclosure,	 ﾠthe	 ﾠabundance	 ﾠof	 ﾠHaddock	 ﾠhas	 ﾠincreased	 ﾠbut	 ﾠit	 ﾠhas	 ﾠbeen	 ﾠ





The	 ﾠobjectives	 ﾠof	 ﾠthis	 ﾠcruise	 ﾠwere:	 ﾠ
•  To	 ﾠ investigate	 ﾠ the	 ﾠ different	 ﾠ benthic	 ﾠ biotopes	 ﾠl i s t e d 	 ﾠa b o v e ,	 ﾠ including	 ﾠ the	 ﾠ physical	 ﾠ
environment	 ﾠand	 ﾠfaunal	 ﾠcommunities	 ﾠ
•  To	 ﾠidentify	 ﾠthe	 ﾠextent	 ﾠof	 ﾠhuman	 ﾠimpacts	 ﾠon	 ﾠthose	 ﾠhabitats,	 ﾠespecially	 ﾠfrom	 ﾠdeep-ﾭ‐sea	 ﾠ
trawling	 ﾠactivities	 ﾠ
•  To	 ﾠillustrate	 ﾠthe	 ﾠeffect	 ﾠof	 ﾠprotection	 ﾠmeasures	 ﾠin	 ﾠthe	 ﾠarea.	 ﾠ
•  To	 ﾠinvestigate	 ﾠthe	 ﾠformation	 ﾠof	 ﾠpolygonal	 ﾠfault	 ﾠsystems,	 ﾠand	 ﾠthe	 ﾠpotential	 ﾠassociation	 ﾠwith	 ﾠ
fluid	 ﾠflow	 ﾠprocesses.	 ﾠ
The	 ﾠ cruise	 ﾠ was	 ﾠ related	 ﾠ to	 ﾠa n d 	 ﾠs u p p o r t e d 	 ﾠb y 	 ﾠ the	 ﾠ NERC	 ﾠ MAREMAP	 ﾠ programme,	 ﾠ the	 ﾠ EC	 ﾠ FP7	 ﾠ IP	 ﾠ
HERMIONE	 ﾠ(grant	 ﾠagreement	 ﾠn°	 ﾠ226354)	 ﾠand	 ﾠthe	 ﾠERC	 ﾠStarting	 ﾠGrant	 ﾠproject	 ﾠCODEMAP.	 ﾠAdditional	 ﾠ
funding	 ﾠto	 ﾠsupport	 ﾠthe	 ﾠROV	 ﾠwork	 ﾠwas	 ﾠobtained	 ﾠfrom	 ﾠthe	 ﾠJoint	 ﾠNature	 ﾠConservation	 ﾠCommittee	 ﾠ





Sunday	 ﾠ8	 ﾠMay	 ﾠ2011	 ﾠ(JD	 ﾠ128)	 ﾠ
Scientific	 ﾠparty	 ﾠarrives	 ﾠon	 ﾠvessel	 ﾠand	 ﾠattends	 ﾠsafety	 ﾠbriefing	 ﾠin	 ﾠthe	 ﾠafternoon.	 ﾠTechnical	 ﾠteam	 ﾠis	 ﾠ
already	 ﾠon	 ﾠboard	 ﾠas	 ﾠa	 ﾠresult	 ﾠof	 ﾠthe	 ﾠmobilisation	 ﾠduring	 ﾠthe	 ﾠprevious	 ﾠdays.	 ﾠMobilisation	 ﾠcontinues	 ﾠ
with	 ﾠdelivery	 ﾠof	 ﾠthe	 ﾠHybis	 ﾠvehicle	 ﾠ&	 ﾠconnection	 ﾠto	 ﾠthe	 ﾠdeck	 ﾠdeep-ﾭ‐tow	 ﾠwinch,	 ﾠfurther	 ﾠinstallation	 ﾠof	 ﾠ
the	 ﾠAutosub6000	 ﾠvehicle	 ﾠand	 ﾠset-ﾭ‐up	 ﾠof	 ﾠthe	 ﾠCommercial	 ﾠLynx	 ﾠROV	 ﾠ(SAAB-ﾭ‐Seaeye,	 ﾠdelivered	 ﾠby	 ﾠHallin	 ﾠ
Marine).	 ﾠ	 ﾠ
	 ﾠ
Monday	 ﾠ9	 ﾠMay	 ﾠ2011	 ﾠ(JD129)	 ﾠ
Sailed	 ﾠat	 ﾠ10.20	 ﾠ(0920z)	 ﾠfrom	 ﾠGovan,	 ﾠwith	 ﾠmoderate	 ﾠweather.	 ﾠIt	 ﾠbecame	 ﾠclear	 ﾠthat	 ﾠa	 ﾠconnecting	 ﾠcable	 ﾠ
was	 ﾠmissing	 ﾠfor	 ﾠthe	 ﾠROV,	 ﾠand	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠarrange	 ﾠfor	 ﾠa	 ﾠboat	 ﾠtransfer	 ﾠin	 ﾠUllapool	 ﾠthe	 ﾠnext	 ﾠday.	 ﾠ
At	 ﾠthe	 ﾠsame	 ﾠtime	 ﾠa	 ﾠspare	 ﾠpart	 ﾠfor	 ﾠthe	 ﾠship	 ﾠside	 ﾠ(kitchen	 ﾠequipment)	 ﾠwould	 ﾠbe	 ﾠpicked	 ﾠup.	 ﾠA	 ﾠscience	 ﾠ
meeting	 ﾠwas	 ﾠheld	 ﾠat	 ﾠ13.00	 ﾠ(1200z)	 ﾠand	 ﾠa	 ﾠboat	 ﾠdrill	 ﾠat	 ﾠ16.15	 ﾠ(1515z).	 ﾠ
	 ﾠ
Tuesday	 ﾠ10	 ﾠMay	 ﾠ2011(JD	 ﾠ130)	 ﾠ
Passage	 ﾠ was	 ﾠ continued	 ﾠt h r o u g h 	 ﾠt h e 	 ﾠM i n c h ,	 ﾠ under	 ﾠ moderately	 ﾠ to	 ﾠ strong	 ﾠ winds	 ﾠ from	 ﾠ the	 ﾠ SE.	 ﾠ
Installation	 ﾠof	 ﾠequipment	 ﾠcontinued,	 ﾠand	 ﾠa	 ﾠfirst	 ﾠdaily	 ﾠscience	 ﾠmeeting	 ﾠwas	 ﾠheld	 ﾠat	 ﾠ16.00	 ﾠ(1500z)	 ﾠWe	 ﾠ
arrived	 ﾠin	 ﾠUllapool	 ﾠat	 ﾠ17.08	 ﾠ(1608z),	 ﾠand	 ﾠafter	 ﾠthe	 ﾠCaledonian	 ﾠferry	 ﾠcleared	 ﾠthe	 ﾠport	 ﾠat	 ﾠ17.20	 ﾠ(1620z),	 ﾠ
the	 ﾠMOB	 ﾠboat	 ﾠwas	 ﾠlaunched	 ﾠto	 ﾠpick	 ﾠup	 ﾠthe	 ﾠparcels.	 ﾠAll	 ﾠwere	 ﾠback	 ﾠon	 ﾠboard	 ﾠby	 ﾠ19.00	 ﾠ(1800z),	 ﾠand	 ﾠthe	 ﾠ
James	 ﾠCook	 ﾠset	 ﾠsail	 ﾠfor	 ﾠthe	 ﾠfirst	 ﾠWayPoint	 ﾠof	 ﾠthe	 ﾠcruise,	 ﾠthe	 ﾠtest	 ﾠsite	 ﾠfor	 ﾠthe	 ﾠROV	 ﾠand	 ﾠAutosub6000.	 ﾠ
At	 ﾠ20.00	 ﾠ(1900z)	 ﾠthe	 ﾠPSO	 ﾠand	 ﾠR.	 ﾠWynn	 ﾠgave	 ﾠa	 ﾠgeneral	 ﾠpresentation	 ﾠabout	 ﾠthe	 ﾠcruise	 ﾠand	 ﾠthe	 ﾠwildlife	 ﾠ
that	 ﾠcould	 ﾠbe	 ﾠexpected.	 ﾠ
	 ﾠ
Wednesday	 ﾠ11	 ﾠMay	 ﾠ2011	 ﾠ(JD	 ﾠ131)	 ﾠ
Clocks	 ﾠwere	 ﾠput	 ﾠback	 ﾠwith	 ﾠone	 ﾠhour	 ﾠat	 ﾠ02.00	 ﾠ(0100z),	 ﾠto	 ﾠensure	 ﾠthe	 ﾠship’s	 ﾠtime	 ﾠwas	 ﾠin	 ﾠline	 ﾠwith	 ﾠthe	 ﾠ
times	 ﾠwe	 ﾠwill	 ﾠlog	 ﾠfor	 ﾠthe	 ﾠstations.	 ﾠAt	 ﾠ0440z	 ﾠwe	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠfirst	 ﾠwaypoint,	 ﾠthe	 ﾠtarget	 ﾠarea	 ﾠfor	 ﾠthe	 ﾠ
ROV	 ﾠ and	 ﾠ AUV	 ﾠ tests.	 ﾠ A	 ﾠ short	 ﾠ reconnaissance	 ﾠ survey	 ﾠ was	 ﾠ carried	 ﾠ out	 ﾠ with	 ﾠ the	 ﾠ EM710	 ﾠ shipboard	 ﾠ13 
 
multibeam	 ﾠand	 ﾠSBP120.	 ﾠThis	 ﾠwas	 ﾠcompleted	 ﾠby	 ﾠ0628z,	 ﾠand	 ﾠfollowed	 ﾠby	 ﾠan	 ﾠROV	 ﾠdeployment.	 ﾠThe	 ﾠ
ship	 ﾠ was	 ﾠ repositioned	 ﾠ and	 ﾠ all	 ﾠ safety	 ﾠ procedures	 ﾠ were	 ﾠ double-ﾭ‐checked.	 ﾠ At	 ﾠ 0658z	 ﾠ the	 ﾠ ROV	 ﾠ was	 ﾠ
deployed	 ﾠ(Station	 ﾠJC060-ﾭ‐001-ﾭ‐ROV01)	 ﾠwith	 ﾠthe	 ﾠwideband	 ﾠand	 ﾠsuper	 ﾠsub-ﾭ‐mini	 ﾠUSBL	 ﾠbeacons	 ﾠstrapped	 ﾠ
to	 ﾠthe	 ﾠvehicle	 ﾠand	 ﾠTMS	 ﾠfor	 ﾠtesting.	 ﾠThe	 ﾠseabed	 ﾠwas	 ﾠreached	 ﾠat	 ﾠ0709z,	 ﾠand	 ﾠa	 ﾠrange	 ﾠof	 ﾠtests	 ﾠwere	 ﾠ
carried	 ﾠout	 ﾠ(cameras,	 ﾠarm	 ﾠetc.).	 ﾠAll	 ﾠROV	 ﾠtests	 ﾠwere	 ﾠsuccessful,	 ﾠand	 ﾠthe	 ﾠsuper	 ﾠsub-ﾭ‐mini	 ﾠbeacons	 ﾠ
connected	 ﾠwell	 ﾠwith	 ﾠthe	 ﾠStandard	 ﾠUSBL	 ﾠhead.	 ﾠThe	 ﾠwideband	 ﾠbeacon	 ﾠdid	 ﾠnot	 ﾠrespond,	 ﾠbut	 ﾠthe	 ﾠreason	 ﾠ
for	 ﾠthis	 ﾠwas	 ﾠidentified	 ﾠupon	 ﾠrecovery.	 ﾠHowever,	 ﾠthe	 ﾠBig	 ﾠUSBL	 ﾠhead	 ﾠdid	 ﾠnot	 ﾠestablish	 ﾠconnection	 ﾠwith	 ﾠ
any	 ﾠof	 ﾠthe	 ﾠbeacons.	 ﾠ
At	 ﾠ0830z	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠback	 ﾠon	 ﾠdeck.	 ﾠBecause	 ﾠAutosub	 ﾠwas	 ﾠnot	 ﾠready	 ﾠfor	 ﾠtesting	 ﾠby	 ﾠthat	 ﾠtime,	 ﾠthe	 ﾠ
passage	 ﾠ towards	 ﾠ the	 ﾠ Darwin	 ﾠ Mounds	 ﾠ was	 ﾠ resumed	 ﾠ( i n c l u d i n g 	 ﾠl o g g i n g 	 ﾠo f 	 ﾠEM120,	 ﾠ EM710	 ﾠ and	 ﾠ
SBP120).	 ﾠ	 ﾠ
We	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠDarwin	 ﾠMounds,	 ﾠWP2,	 ﾠat	 ﾠ1420z.	 ﾠThe	 ﾠfirst	 ﾠdeployment	 ﾠconsisted	 ﾠof	 ﾠa	 ﾠCTD	 ﾠdip	 ﾠ
(JC060-ﾭ‐002-ﾭ‐CTD01),	 ﾠincluding	 ﾠthe	 ﾠSVP	 ﾠand	 ﾠthe	 ﾠwideband	 ﾠand	 ﾠCompatt5	 ﾠUSBL	 ﾠbeacons	 ﾠfor	 ﾠfurther	 ﾠ
testing.	 ﾠDespite	 ﾠinitial	 ﾠspooling	 ﾠproblems	 ﾠwith	 ﾠthe	 ﾠwinch	 ﾠ(due	 ﾠto	 ﾠa	 ﾠsoftware	 ﾠreinstallation),	 ﾠthe	 ﾠCTD	 ﾠ
deployment	 ﾠwent	 ﾠsmoothly.	 ﾠThe	 ﾠUSBL	 ﾠtesting	 ﾠgave	 ﾠmixed	 ﾠresults:	 ﾠthe	 ﾠbeacons	 ﾠworked	 ﾠwell	 ﾠwith	 ﾠthe	 ﾠ
Standard	 ﾠHead,	 ﾠbut	 ﾠthe	 ﾠBig	 ﾠHead	 ﾠwas	 ﾠstill	 ﾠproblematic.	 ﾠThe	 ﾠCTD	 ﾠwas	 ﾠback	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ1642z,	 ﾠand	 ﾠthe	 ﾠ
new	 ﾠsound	 ﾠvelocity	 ﾠprofile	 ﾠwas	 ﾠuploaded	 ﾠinto	 ﾠthe	 ﾠKongsberg	 ﾠsystem.	 ﾠ	 ﾠ
Following	 ﾠthis,	 ﾠwe	 ﾠset	 ﾠoff	 ﾠtowards	 ﾠthe	 ﾠfirst	 ﾠmegacore	 ﾠsite	 ﾠfor	 ﾠUni	 ﾠAberdeen	 ﾠ(WP3).	 ﾠWe	 ﾠdecided	 ﾠto	 ﾠ
carry	 ﾠout	 ﾠa	 ﾠmultibeam	 ﾠsurvey	 ﾠunderway,	 ﾠusing	 ﾠthe	 ﾠEM120	 ﾠ(JC060-ﾭ‐003-ﾭ‐SWATH01).	 ﾠWe	 ﾠstarted	 ﾠthe	 ﾠ
survey	 ﾠat	 ﾠ1708z	 ﾠand	 ﾠfinished	 ﾠat	 ﾠ2038z.	 ﾠThe	 ﾠfirst	 ﾠmegacore	 ﾠcarried	 ﾠ4	 ﾠcoring	 ﾠtubes	 ﾠ(JC060-ﾭ‐004-ﾭ‐MC01)	 ﾠ
and	 ﾠwas	 ﾠ100%	 ﾠsuccessful.	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ2046z	 ﾠand	 ﾠback	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ2133z.	 ﾠFor	 ﾠthe	 ﾠ
second	 ﾠmegacore	 ﾠ2	 ﾠmore	 ﾠtubes	 ﾠwere	 ﾠadded	 ﾠ(JC060-ﾭ‐005-ﾭ‐MC02),	 ﾠwhich	 ﾠagain	 ﾠgave	 ﾠ100%	 ﾠsuccess,	 ﾠand	 ﾠ
sufficient	 ﾠsediment	 ﾠfor	 ﾠthe	 ﾠfirst	 ﾠincubation	 ﾠexperiment	 ﾠto	 ﾠbe	 ﾠset	 ﾠup.	 ﾠWe	 ﾠleft	 ﾠthe	 ﾠsite	 ﾠat	 ﾠ2304z	 ﾠfor	 ﾠa	 ﾠ
further	 ﾠswath	 ﾠsurvey	 ﾠ(JC060-ﾭ‐006-ﾭ‐SWATH02).	 ﾠ
	 ﾠ
Thursday	 ﾠ12	 ﾠMay	 ﾠ2011	 ﾠ(JC132)	 ﾠ
The	 ﾠswath	 ﾠsurvey	 ﾠcontinued	 ﾠsuccessfully	 ﾠuntil	 ﾠ0520z.	 ﾠThe	 ﾠpreparation	 ﾠof	 ﾠAutosub	 ﾠfor	 ﾠlaunch	 ﾠtook	 ﾠa	 ﾠ
little	 ﾠlonger,	 ﾠso	 ﾠswathing	 ﾠwas	 ﾠcontiuned	 ﾠuntil	 ﾠ0705z.	 ﾠWe	 ﾠwere	 ﾠon	 ﾠstation	 ﾠfor	 ﾠthe	 ﾠAutosub	 ﾠlaunch	 ﾠat	 ﾠ
0738z,	 ﾠbut	 ﾠlast	 ﾠminute	 ﾠpre-ﾭ‐dive	 ﾠchecks	 ﾠindicated	 ﾠa	 ﾠproblem	 ﾠwith	 ﾠone	 ﾠof	 ﾠthe	 ﾠArgos	 ﾠbeacons.	 ﾠThis	 ﾠwas	 ﾠ
attended	 ﾠ to,	 ﾠ and	 ﾠ by	 ﾠ 0953z,	 ﾠ Autosub	 ﾠ finally	 ﾠ was	 ﾠ in	 ﾠ the	 ﾠ water	 ﾠ( J C 0 6 0 -ﾭ‐007-ﾭ‐AUV37).	 ﾠ The	 ﾠ
communications	 ﾠfish	 ﾠwas	 ﾠdeployed	 ﾠat	 ﾠ1020z,	 ﾠand	 ﾠthe	 ﾠmission	 ﾠwas	 ﾠstarted	 ﾠat	 ﾠ1045z.	 ﾠHowever,	 ﾠthe	 ﾠ
instrument	 ﾠdived	 ﾠwith	 ﾠthe	 ﾠwrong	 ﾠheading,	 ﾠand	 ﾠthe	 ﾠmission	 ﾠwas	 ﾠaborted.	 ﾠAutosub	 ﾠwas	 ﾠback	 ﾠat	 ﾠthe	 ﾠ
surface	 ﾠat	 ﾠ1105z,	 ﾠand	 ﾠthe	 ﾠfault	 ﾠwas	 ﾠrectified	 ﾠthrough	 ﾠWiFi	 ﾠcommunication.	 ﾠAutosub	 ﾠdived	 ﾠagain	 ﾠat	 ﾠ
1152z.	 ﾠWe	 ﾠtracked	 ﾠthe	 ﾠvehicle	 ﾠdown	 ﾠto	 ﾠthe	 ﾠseabed,	 ﾠwhere	 ﾠit	 ﾠperformed	 ﾠa	 ﾠnumber	 ﾠof	 ﾠtest	 ﾠoperations.	 ﾠ
It	 ﾠleft	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ1525z,	 ﾠarriving	 ﾠat	 ﾠthe	 ﾠsurface	 ﾠat	 ﾠ1545z.	 ﾠIt	 ﾠwas	 ﾠsafely	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ1607z.	 ﾠSome	 ﾠof	 ﾠ
the	 ﾠtests	 ﾠwere	 ﾠsuccessful,	 ﾠwhile	 ﾠothers	 ﾠwere	 ﾠnot.	 ﾠThe	 ﾠnew	 ﾠEdgeTech	 ﾠchirp	 ﾠprofiler	 ﾠseemed	 ﾠnot	 ﾠto	 ﾠ
have	 ﾠcollected	 ﾠany	 ﾠconsistent	 ﾠdata,	 ﾠwhile	 ﾠthe	 ﾠcollision	 ﾠavoidance	 ﾠsystem	 ﾠseemed	 ﾠto	 ﾠhave	 ﾠtriggered	 ﾠ
the	 ﾠvehicle	 ﾠinto	 ﾠdiving	 ﾠupwards	 ﾠmuch	 ﾠmore	 ﾠthan	 ﾠnecessary.	 ﾠOne	 ﾠof	 ﾠthe	 ﾠbatteries	 ﾠfailed.	 ﾠThe	 ﾠAutosub	 ﾠ
team	 ﾠset	 ﾠout	 ﾠto	 ﾠcorrect	 ﾠthe	 ﾠerrors	 ﾠand	 ﾠto	 ﾠprepare	 ﾠthe	 ﾠvehicle	 ﾠfor	 ﾠthe	 ﾠnext	 ﾠdive	 ﾠon	 ﾠFriday	 ﾠafternoon.	 ﾠ
In	 ﾠthe	 ﾠmeantime	 ﾠwe	 ﾠtook	 ﾠa	 ﾠsuccessful	 ﾠ8-ﾭ‐tube	 ﾠMegacore	 ﾠat	 ﾠ750m	 ﾠwaterdepth	 ﾠfor	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠ
Aberdeen	 ﾠ(JC060-ﾭ‐008-ﾭ‐MC03),	 ﾠout	 ﾠat	 ﾠ1855z,	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ1951z.	 ﾠThis	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠa	 ﾠswath	 ﾠsurvey	 ﾠ
(JC060-ﾭ‐009-ﾭ‐SWATH03)	 ﾠto	 ﾠfinish	 ﾠthe	 ﾠsurvey	 ﾠbroken	 ﾠoff	 ﾠthis	 ﾠmorning.	 ﾠ
	 ﾠ
Friday	 ﾠ13	 ﾠMay	 ﾠ2011	 ﾠ(JC133)	 ﾠ
We	 ﾠfinished	 ﾠthe	 ﾠswath	 ﾠsurvey	 ﾠat	 ﾠ0432z,	 ﾠand	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠfirst	 ﾠpiston	 ﾠcore	 ﾠsite	 ﾠof	 ﾠthe	 ﾠday	 ﾠat	 ﾠ0500z	 ﾠ
(JC060-ﾭ‐010-ﾭ‐PC01,	 ﾠ6m	 ﾠrecovery).	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠby	 ﾠ0552z	 ﾠand	 ﾠback	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ0726z.	 ﾠThe	 ﾠ
next	 ﾠpiston	 ﾠcore	 ﾠ(JC060-ﾭ‐011-ﾭ‐PC02,	 ﾠ6.5m	 ﾠrecovery)	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ0847z	 ﾠand	 ﾠback	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ
0948z.	 ﾠBoth	 ﾠcores	 ﾠcontained	 ﾠlarge	 ﾠsections	 ﾠof	 ﾠglacigenic	 ﾠmud,	 ﾠoverlain	 ﾠby	 ﾠ20	 ﾠto	 ﾠ30	 ﾠcm	 ﾠof	 ﾠcontourite	 ﾠ
sand.	 ﾠ
The	 ﾠnext	 ﾠoperation	 ﾠwas	 ﾠthe	 ﾠfirst	 ﾠROV	 ﾠdive	 ﾠin	 ﾠthe	 ﾠDarwin	 ﾠMound	 ﾠarea	 ﾠ(JC060-ﾭ‐012-ﾭ‐ROV02),	 ﾠtargeting	 ﾠ
the	 ﾠeastern	 ﾠmound	 ﾠfield.	 ﾠIt	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠlimit	 ﾠthe	 ﾠdive	 ﾠto	 ﾠone	 ﾠvideo	 ﾠtransect	 ﾠand	 ﾠa	 ﾠtest	 ﾠof	 ﾠthe	 ﾠnew	 ﾠ14 
 
biobox.	 ﾠThe	 ﾠbathymetry	 ﾠcollected	 ﾠby	 ﾠAutosub	 ﾠduring	 ﾠits	 ﾠtest	 ﾠmission	 ﾠformed	 ﾠthe	 ﾠbackground	 ﾠfor	 ﾠthis	 ﾠ
operation.	 ﾠWe	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠROV	 ﾠstation	 ﾠat	 ﾠ1144z,	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ1200z	 ﾠand	 ﾠon	 ﾠthe	 ﾠ
seabed	 ﾠby	 ﾠ1237z.	 ﾠThe	 ﾠvideo	 ﾠquality	 ﾠagain	 ﾠwas	 ﾠfairly	 ﾠgood,	 ﾠbut	 ﾠthe	 ﾠbiobox,	 ﾠcarried	 ﾠby	 ﾠthe	 ﾠROV	 ﾠin	 ﾠthe	 ﾠ
manipulator,	 ﾠmeant	 ﾠthe	 ﾠROV	 ﾠhad	 ﾠto	 ﾠstay	 ﾠquite	 ﾠfar	 ﾠoff	 ﾠthe	 ﾠseabed.	 ﾠSampling	 ﾠdid	 ﾠnot	 ﾠappear	 ﾠvery	 ﾠ
straightforward,	 ﾠbut	 ﾠthe	 ﾠROV	 ﾠteam	 ﾠmanaged	 ﾠto	 ﾠtake	 ﾠa	 ﾠnumber	 ﾠof	 ﾠcoral	 ﾠsamples.	 ﾠUnfortunately	 ﾠonly	 ﾠ
2	 ﾠor	 ﾠ3	 ﾠoccurrences	 ﾠof	 ﾠlive	 ﾠcoral	 ﾠwere	 ﾠspotted	 ﾠduring	 ﾠthe	 ﾠentire	 ﾠdive	 ﾠ–	 ﾠit	 ﾠappears	 ﾠas	 ﾠif	 ﾠthe	 ﾠcoral	 ﾠ
communities	 ﾠhave	 ﾠnot	 ﾠrecovered	 ﾠafter	 ﾠhaving	 ﾠbeen	 ﾠtrawled	 ﾠ>10	 ﾠyears	 ﾠago.	 ﾠOn	 ﾠthe	 ﾠother	 ﾠhand,	 ﾠa	 ﾠhigh	 ﾠ
density	 ﾠof	 ﾠXenophyophores	 ﾠwas	 ﾠseen,	 ﾠand	 ﾠa	 ﾠlarge	 ﾠnumber	 ﾠof	 ﾠother	 ﾠspecies	 ﾠincluding	 ﾠsea	 ﾠurchins	 ﾠand	 ﾠ
sponges.	 ﾠA	 ﾠfew	 ﾠpieces	 ﾠof	 ﾠlitter	 ﾠwere	 ﾠalso	 ﾠpresent	 ﾠon	 ﾠthe	 ﾠseabed.	 ﾠ
The	 ﾠROV	 ﾠleft	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ1534z	 ﾠand	 ﾠwas	 ﾠrecovered	 ﾠby	 ﾠ1635z.	 ﾠThe	 ﾠnext	 ﾠoperation	 ﾠthen	 ﾠwas	 ﾠthe	 ﾠ
deployment	 ﾠ of	 ﾠ Autosub	 ﾠ (JC060-ﾭ‐013-ﾭ‐AUV38)	 ﾠ in	 ﾠ the	 ﾠ western	 ﾠ mound	 ﾠ field	 ﾠ (WP23).	 ﾠ We	 ﾠ arrived	 ﾠ on	 ﾠ
station	 ﾠ at	 ﾠ 1825z,	 ﾠ and	 ﾠ Autosub	 ﾠ was	 ﾠ in	 ﾠ the	 ﾠ water	 ﾠ by	 ﾠ 1848z.	 ﾠ After	 ﾠ tracking	 ﾠ it	 ﾠ to	 ﾠ the	 ﾠ seabed	 ﾠ and	 ﾠ
recording	 ﾠ its	 ﾠ navigation	 ﾠ tie-ﾭ‐in	 ﾠ box,	 ﾠ we	 ﾠ left	 ﾠ the	 ﾠ vehicle	 ﾠ at	 ﾠ 2103z	 ﾠ to	 ﾠ WP26	 ﾠ for	 ﾠ the	 ﾠ next	 ﾠ 8-ﾭ‐tube	 ﾠ
megacore	 ﾠfor	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠAberdeen	 ﾠ(JC060-ﾭ‐014-ﾭ‐MC04),	 ﾠat	 ﾠ950m	 ﾠwaterdepth.	 ﾠ	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠin	 ﾠ
the	 ﾠwater	 ﾠby	 ﾠ2210z	 ﾠand	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ2328z,	 ﾠbut	 ﾠonly	 ﾠbrought	 ﾠ6.5	 ﾠcm	 ﾠof	 ﾠsand	 ﾠin	 ﾠone	 ﾠof	 ﾠthe	 ﾠtubes.	 ﾠIt	 ﾠ
was	 ﾠdecided	 ﾠto	 ﾠtry	 ﾠthe	 ﾠsite	 ﾠagain.	 ﾠThe	 ﾠsecond	 ﾠcore	 ﾠ(JC060-ﾭ‐015-ﾭ‐MC05)	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ2341z.	 ﾠ
	 ﾠ
Saturday	 ﾠ14	 ﾠMay	 ﾠ2011	 ﾠ(JC134)	 ﾠ
The	 ﾠmegacore	 ﾠwas	 ﾠretrieved	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ0058z,	 ﾠbut	 ﾠagain	 ﾠwas	 ﾠunsuccessful.	 ﾠIt	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠgive	 ﾠup	 ﾠ
the	 ﾠstation	 ﾠand	 ﾠmove	 ﾠon	 ﾠto	 ﾠthe	 ﾠnext	 ﾠitem	 ﾠplanned,	 ﾠwhich	 ﾠwas	 ﾠanother	 ﾠpiston	 ﾠcore	 ﾠin	 ﾠthe	 ﾠarea	 ﾠof	 ﾠthe	 ﾠ
sandy	 ﾠcontourite	 ﾠ(JC060-ﾭ‐016-ﾭ‐PC03,	 ﾠWP24).	 ﾠWe	 ﾠarrived	 ﾠon	 ﾠstation	 ﾠat	 ﾠ0328z,	 ﾠhad	 ﾠthe	 ﾠcore	 ﾠin	 ﾠthe	 ﾠwater	 ﾠ
by	 ﾠ 0415z	 ﾠ and	 ﾠ had	 ﾠ it	 ﾠ back	 ﾠ on	 ﾠ deck	 ﾠ by	 ﾠ 0555z.	 ﾠ It	 ﾠ was	 ﾠ very	 ﾠ successful	 ﾠ again,	 ﾠ recovering	 ﾠ 6.30m.	 ﾠ It	 ﾠ
consisted	 ﾠagain	 ﾠof	 ﾠglacigenic	 ﾠmud,	 ﾠoverlain	 ﾠby	 ﾠ20cm	 ﾠof	 ﾠcontourite	 ﾠsands.	 ﾠNo	 ﾠsign	 ﾠof	 ﾠthe	 ﾠthick	 ﾠsandy	 ﾠ
contourite	 ﾠsection	 ﾠrecovered	 ﾠin	 ﾠD248	 ﾠcore	 ﾠ44	 ﾠcloseby.	 ﾠWe	 ﾠthen	 ﾠmoved	 ﾠback	 ﾠto	 ﾠthe	 ﾠAutosub	 ﾠsite	 ﾠto	 ﾠ
check	 ﾠif	 ﾠthe	 ﾠvehicle	 ﾠwas	 ﾠperforming	 ﾠas	 ﾠplanned.	 ﾠCommunication	 ﾠwas	 ﾠestablished	 ﾠat	 ﾠ0646z,	 ﾠand	 ﾠall	 ﾠ
was	 ﾠnormal.	 ﾠWe	 ﾠcould	 ﾠcontinue	 ﾠthe	 ﾠprogramme	 ﾠwithout	 ﾠproblem,	 ﾠand	 ﾠsteamed	 ﾠback	 ﾠto	 ﾠthe	 ﾠeastern	 ﾠ
mound	 ﾠfield	 ﾠto	 ﾠdeploy	 ﾠthe	 ﾠROV	 ﾠfor	 ﾠa	 ﾠvideo	 ﾠsurvey	 ﾠ(JC060-ﾭ‐17-ﾭ‐ROV03).	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ
0854z,	 ﾠat	 ﾠthe	 ﾠseabed	 ﾠby	 ﾠ0855z,	 ﾠat	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠtrack	 ﾠby	 ﾠ1209z	 ﾠand	 ﾠback	 ﾠon	 ﾠboard	 ﾠat	 ﾠ1249z.	 ﾠWe	 ﾠ
came	 ﾠacross	 ﾠ3	 ﾠcoral	 ﾠmounds,	 ﾠbut	 ﾠhardly	 ﾠany	 ﾠlive	 ﾠcoral	 ﾠwas	 ﾠfound,	 ﾠand	 ﾠbroken	 ﾠcoral	 ﾠpieces	 ﾠwere	 ﾠ
scattered	 ﾠeverywhere.	 ﾠThere	 ﾠwere	 ﾠa	 ﾠlot	 ﾠof	 ﾠother	 ﾠspecies	 ﾠvisible	 ﾠin	 ﾠthe	 ﾠvideo,	 ﾠthough.	 ﾠWith	 ﾠthe	 ﾠROV	 ﾠ
on	 ﾠ board	 ﾠ we	 ﾠ steamed	 ﾠ off	 ﾠ for	 ﾠ the	 ﾠ rendez-ﾭ‐vous	 ﾠ with	 ﾠ Autosub.	 ﾠ However,	 ﾠ upon	 ﾠ arrival,	 ﾠ Autosub	 ﾠ
appeared	 ﾠto	 ﾠbe	 ﾠin	 ﾠmid-ﾭ‐water,	 ﾠcircling	 ﾠa	 ﾠfair	 ﾠdistance	 ﾠaway	 ﾠfrom	 ﾠits	 ﾠplanned	 ﾠwaypoint.	 ﾠIt	 ﾠdid	 ﾠperform	 ﾠ
the	 ﾠplanned	 ﾠnavigation	 ﾠbox,	 ﾠbut	 ﾠat	 ﾠ~450m	 ﾠwater	 ﾠdepth	 ﾠinstead	 ﾠof	 ﾠ~900m	 ﾠdepth.	 ﾠIn	 ﾠthe	 ﾠend	 ﾠit	 ﾠwas	 ﾠ
decided	 ﾠto	 ﾠmake	 ﾠit	 ﾠdrop	 ﾠits	 ﾠweights,	 ﾠand	 ﾠthe	 ﾠvehicle	 ﾠcame	 ﾠup	 ﾠto	 ﾠthe	 ﾠsurface	 ﾠ(1611z),	 ﾠto	 ﾠbe	 ﾠrecovered	 ﾠ
at	 ﾠ1658z.	 ﾠA	 ﾠthorough	 ﾠinvestigation	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠto	 ﾠfind	 ﾠthe	 ﾠcause	 ﾠof	 ﾠthe	 ﾠunusual	 ﾠbehaviour,	 ﾠand	 ﾠa	 ﾠ
number	 ﾠof	 ﾠfaults	 ﾠwere	 ﾠrepaired.	 ﾠUnfortunately	 ﾠone	 ﾠof	 ﾠthe	 ﾠbatteries	 ﾠdischarged	 ﾠbeyond	 ﾠrecovery,	 ﾠ
which	 ﾠwill	 ﾠhave	 ﾠrepercussions	 ﾠon	 ﾠmaximum	 ﾠmission	 ﾠlengths.	 ﾠWith	 ﾠAutosub	 ﾠback	 ﾠon	 ﾠboard	 ﾠsafe	 ﾠand	 ﾠ
well,	 ﾠwe	 ﾠsteamed	 ﾠoff	 ﾠfor	 ﾠthe	 ﾠnext	 ﾠpiston	 ﾠcore	 ﾠ(JC060-ﾭ‐18-ﾭ‐PC04,	 ﾠin	 ﾠwater	 ﾠ1733z,	 ﾠon	 ﾠbottom	 ﾠ1750z,	 ﾠon	 ﾠ
deck	 ﾠ1816z).	 ﾠWith	 ﾠ6.7m	 ﾠrecovery,	 ﾠa	 ﾠsuccessful	 ﾠcore	 ﾠagain,	 ﾠbut	 ﾠvery	 ﾠsimilar	 ﾠto	 ﾠthe	 ﾠprevious	 ﾠones:	 ﾠonly	 ﾠ
27cm	 ﾠof	 ﾠsandy	 ﾠcontourite	 ﾠon	 ﾠthe	 ﾠtop.	 ﾠ
The	 ﾠpiston	 ﾠcore	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠa	 ﾠsecond	 ﾠattempt	 ﾠto	 ﾠobtain	 ﾠa	 ﾠmegacore	 ﾠat	 ﾠ950m	 ﾠdepth	 ﾠfor	 ﾠthe	 ﾠ
incubation	 ﾠexperiments	 ﾠof	 ﾠa	 ﾠAberdeen	 ﾠUniversity.	 ﾠA	 ﾠstation	 ﾠfurther	 ﾠwest	 ﾠwas	 ﾠchosen,	 ﾠbut	 ﾠupon	 ﾠ
arrival	 ﾠit	 ﾠappeared	 ﾠthat	 ﾠthe	 ﾠGEBCO	 ﾠbathymetry	 ﾠwas	 ﾠnot	 ﾠfully	 ﾠaccurate	 ﾠand	 ﾠwe	 ﾠhad	 ﾠto	 ﾠtravel	 ﾠanother	 ﾠ6	 ﾠ
miles	 ﾠfurther	 ﾠsouth	 ﾠto	 ﾠfind	 ﾠthe	 ﾠcorrect	 ﾠdepth.	 ﾠThe	 ﾠcore	 ﾠ(JC060-ﾭ‐019-ﾭ‐MC08,	 ﾠout	 ﾠ2233z,	 ﾠon	 ﾠbottom	 ﾠ
2311z,	 ﾠon	 ﾠdeck	 ﾠ2348z)	 ﾠwas	 ﾠ100%	 ﾠsuccessful,	 ﾠand	 ﾠallowed	 ﾠthe	 ﾠscientists	 ﾠfrom	 ﾠUni	 ﾠAberdeen	 ﾠto	 ﾠset	 ﾠup	 ﾠ
their	 ﾠ last	 ﾠ experiment.	 ﾠ While	 ﾠ carrying	 ﾠ out	 ﾠ this	 ﾠ coring	 ﾠ work,	 ﾠ we	 ﾠ processed	 ﾠ the	 ﾠ first	 ﾠ bathymetric	 ﾠ
dataset	 ﾠfrom	 ﾠthe	 ﾠAutosub	 ﾠmission,	 ﾠand	 ﾠused	 ﾠthis	 ﾠto	 ﾠplan	 ﾠthe	 ﾠnext	 ﾠROV	 ﾠdive.	 ﾠThe	 ﾠvideo-ﾭ‐survey	 ﾠplan	 ﾠis	 ﾠ
created	 ﾠusing	 ﾠstratified	 ﾠrandom	 ﾠsampling:	 ﾠ3	 ﾠtypes	 ﾠof	 ﾠenvironment	 ﾠwill	 ﾠbe	 ﾠsurveyed:	 ﾠmounds,	 ﾠtail	 ﾠ
features	 ﾠand	 ﾠbackground	 ﾠsediment.	 ﾠ20	 ﾠmounds	 ﾠ(out	 ﾠof	 ﾠthe	 ﾠ129	 ﾠin	 ﾠthe	 ﾠwestern	 ﾠmap)	 ﾠand	 ﾠ10	 ﾠtails	 ﾠ
were	 ﾠchosen	 ﾠrandomly,	 ﾠand	 ﾠ100m	 ﾠtransects	 ﾠwith	 ﾠrandom	 ﾠheading	 ﾠwere	 ﾠcreated	 ﾠacross	 ﾠthem.	 ﾠWe	 ﾠ
also	 ﾠrandomly	 ﾠcreated	 ﾠ20	 ﾠcentre	 ﾠpoints	 ﾠin	 ﾠthe	 ﾠbackscatter	 ﾠarea	 ﾠand	 ﾠcreated	 ﾠ100m	 ﾠtransects	 ﾠover	 ﾠ15 
 
them.	 ﾠVideo	 ﾠsurvey	 ﾠtrajectories	 ﾠwere	 ﾠthen	 ﾠcreated	 ﾠby	 ﾠconnecting	 ﾠthose	 ﾠrandomised	 ﾠtransects	 ﾠin	 ﾠthe	 ﾠ
shortest	 ﾠpossible	 ﾠway.	 ﾠ
	 ﾠ
Sunday	 ﾠ15	 ﾠMay	 ﾠ2011	 ﾠ(JC135)	 ﾠ
We	 ﾠstarted	 ﾠthe	 ﾠday	 ﾠsteaming	 ﾠto	 ﾠthe	 ﾠnext	 ﾠROV	 ﾠdive	 ﾠsite	 ﾠ(JC060-ﾭ‐020-ﾭ‐ROV04).	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠin	 ﾠthe	 ﾠ
water	 ﾠat	 ﾠ0318z	 ﾠand	 ﾠon	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ0345z.	 ﾠThe	 ﾠtransect	 ﾠlead	 ﾠacross	 ﾠseveral	 ﾠmounds,	 ﾠsome	 ﾠof	 ﾠwhich	 ﾠ
appeared	 ﾠto	 ﾠhave	 ﾠbeen	 ﾠtrawled	 ﾠ(as	 ﾠindicated	 ﾠby	 ﾠthe	 ﾠlarge	 ﾠnumber	 ﾠof	 ﾠsmall	 ﾠcoral	 ﾠpieces)	 ﾠwhile	 ﾠothers	 ﾠ
had	 ﾠlarger	 ﾠcoral	 ﾠframeworks.	 ﾠThere	 ﾠwas	 ﾠlive	 ﾠcoral	 ﾠon	 ﾠmost	 ﾠof	 ﾠthe	 ﾠmounds,	 ﾠin	 ﾠvarying	 ﾠamounts	 ﾠ&	 ﾠ
densities.	 ﾠThe	 ﾠROV	 ﾠleft	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ0858z	 ﾠand	 ﾠwas	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ0929z.	 ﾠWe	 ﾠthen	 ﾠreturned	 ﾠto	 ﾠthe	 ﾠ
eastern	 ﾠmound	 ﾠfield	 ﾠwith	 ﾠthe	 ﾠaim	 ﾠto	 ﾠcore	 ﾠa	 ﾠmound.	 ﾠFirst	 ﾠattempt	 ﾠwas	 ﾠby	 ﾠpiston	 ﾠcore	 ﾠ(JC060-ﾭ‐021-ﾭ‐
PC05,	 ﾠat	 ﾠsite	 ﾠ1042z,	 ﾠin	 ﾠwater	 ﾠ1107z,	 ﾠon	 ﾠbottom	 ﾠ1154z,	 ﾠon	 ﾠdeck	 ﾠ1231z).	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠplaced	 ﾠwith	 ﾠhigh	 ﾠ
precision,	 ﾠusing	 ﾠthe	 ﾠUSBL	 ﾠbeacon	 ﾠand	 ﾠplacing	 ﾠthe	 ﾠcentre	 ﾠof	 ﾠthe	 ﾠship’s	 ﾠDP	 ﾠsystem	 ﾠon	 ﾠthe	 ﾠstarboard	 ﾠ
gantry.	 ﾠStill,	 ﾠunfortunately,	 ﾠwe	 ﾠmissed	 ﾠthe	 ﾠtarget	 ﾠand	 ﾠinstead	 ﾠretrieved	 ﾠthe	 ﾠnormal	 ﾠcontouritic	 ﾠsand	 ﾠ
overlying	 ﾠglacigenic	 ﾠmud.	 ﾠIn	 ﾠa	 ﾠsecond	 ﾠattempt	 ﾠwe	 ﾠused	 ﾠthe	 ﾠboxcore	 ﾠand	 ﾠtried	 ﾠto	 ﾠposition	 ﾠthe	 ﾠcore	 ﾠ
even	 ﾠmore	 ﾠprecisely	 ﾠ(JC060-ﾭ‐022-ﾭ‐BX01,	 ﾠWP55,	 ﾠin	 ﾠwater:	 ﾠ1407z,	 ﾠon	 ﾠbottom:	 ﾠ1442z,	 ﾠon	 ﾠdeck:	 ﾠ1512z).	 ﾠ
The	 ﾠcore	 ﾠdid	 ﾠretrieve	 ﾠa	 ﾠpartly	 ﾠwashed	 ﾠsample,	 ﾠagain	 ﾠof	 ﾠthe	 ﾠsandy	 ﾠcontourite	 ﾠ–	 ﾠbut	 ﾠincluding	 ﾠone	 ﾠof	 ﾠ
the	 ﾠXenophyophores	 ﾠwhich	 ﾠhave	 ﾠbeen	 ﾠobserved	 ﾠin	 ﾠhigh	 ﾠabundance	 ﾠon	 ﾠthe	 ﾠmounds	 ﾠ&	 ﾠsurroundings.	 ﾠ
The	 ﾠsample	 ﾠwas	 ﾠhalved,	 ﾠand	 ﾠthe	 ﾠintact	 ﾠhalf	 ﾠwas	 ﾠsieved	 ﾠand	 ﾠstored	 ﾠfor	 ﾠmacrofauna	 ﾠanalysis	 ﾠat	 ﾠHeriot-ﾭ‐
Watt	 ﾠUniversity	 ﾠin	 ﾠEdinburgh.	 ﾠA	 ﾠsecond	 ﾠboxcore	 ﾠwas	 ﾠattempted	 ﾠ(WP56,	 ﾠJC060-ﾭ‐023-ﾭ‐BX02,	 ﾠin:	 ﾠ1559z,	 ﾠ
on	 ﾠbottom:	 ﾠ1653,	 ﾠon	 ﾠdeck:	 ﾠ1722z),	 ﾠbut	 ﾠagain	 ﾠthe	 ﾠcontourite	 ﾠwas	 ﾠsampled	 ﾠrather	 ﾠthan	 ﾠa	 ﾠmound.	 ﾠ	 ﾠ
By	 ﾠthat	 ﾠtime	 ﾠAutosub	 ﾠwas	 ﾠnear	 ﾠto	 ﾠready	 ﾠfor	 ﾠdeployment,	 ﾠand	 ﾠby	 ﾠ2013z	 ﾠthe	 ﾠsystem	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater.	 ﾠ
After	 ﾠnavigation	 ﾠtie-ﾭ‐in,	 ﾠit	 ﾠstarted	 ﾠits	 ﾠseabed	 ﾠmission	 ﾠ(JC060-ﾭ‐024-ﾭ‐AUV39)	 ﾠat	 ﾠ2209z.	 ﾠLeaving	 ﾠAutosub	 ﾠto	 ﾠ
its	 ﾠmission,	 ﾠwe	 ﾠreturned	 ﾠto	 ﾠthe	 ﾠwestern	 ﾠmound	 ﾠfield	 ﾠfor	 ﾠa	 ﾠboxcore,	 ﾠtrying	 ﾠto	 ﾠobtain	 ﾠa	 ﾠsample	 ﾠfrom	 ﾠa	 ﾠ
mound	 ﾠ(JC060-ﾭ‐025-ﾭ‐BX03,	 ﾠin	 ﾠwater:	 ﾠ2345z).	 ﾠ
	 ﾠ
Monday	 ﾠ16	 ﾠMay	 ﾠ2011	 ﾠ(JC136)	 ﾠ
The	 ﾠboxcore	 ﾠreached	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ0020z,	 ﾠand	 ﾠwas	 ﾠback	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ0048z.	 ﾠUnfortunately,	 ﾠit	 ﾠwas	 ﾠ
washed	 ﾠout.	 ﾠTime	 ﾠfor	 ﾠanother	 ﾠROV	 ﾠdive	 ﾠthen	 ﾠ(JC060-ﾭ‐026-ﾭ‐ROV05).	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠby	 ﾠ
0129z,	 ﾠon	 ﾠthe	 ﾠseabed	 ﾠby	 ﾠ0158z	 ﾠand	 ﾠcarried	 ﾠout	 ﾠa	 ﾠvideo	 ﾠtransect	 ﾠacross	 ﾠmounds,	 ﾠtails	 ﾠand	 ﾠbackground	 ﾠ
sediment.	 ﾠAt	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠsurvey	 ﾠ(0715z)	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠreturned	 ﾠto	 ﾠthe	 ﾠTMS,	 ﾠand	 ﾠmoved	 ﾠto	 ﾠa	 ﾠ
mound	 ﾠ observed	 ﾠ earlier	 ﾠ on	 ﾠ on	 ﾠ the	 ﾠ transect	 ﾠ for	 ﾠ some	 ﾠ detailed	 ﾠ photography	 ﾠ (0741z	 ﾠ till	 ﾠ 0901z).	 ﾠ
Unfortunately	 ﾠthe	 ﾠvideo	 ﾠdata	 ﾠfrom	 ﾠthis	 ﾠtransect	 ﾠwas	 ﾠnot	 ﾠrecorded	 ﾠon	 ﾠtape,	 ﾠbut	 ﾠit	 ﾠprovided	 ﾠvery	 ﾠgood	 ﾠ
photography.	 ﾠThe	 ﾠROV	 ﾠwas	 ﾠback	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ0935z.	 ﾠ	 ﾠ
Having	 ﾠthe	 ﾠROV	 ﾠsecured	 ﾠon	 ﾠdeck,	 ﾠwe	 ﾠsteamed	 ﾠoff	 ﾠfor	 ﾠthe	 ﾠrendez-ﾭ‐vous	 ﾠwith	 ﾠAutosub.	 ﾠWe	 ﾠarrived	 ﾠa	 ﾠ
little	 ﾠearly:	 ﾠthe	 ﾠsystem	 ﾠstill	 ﾠhad	 ﾠto	 ﾠfinish	 ﾠits	 ﾠlast	 ﾠline,	 ﾠwhich	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠthe	 ﾠnavigation	 ﾠtie-ﾭ‐in	 ﾠbox.	 ﾠ
After	 ﾠthe	 ﾠmagnetometer	 ﾠcalibration	 ﾠwas	 ﾠfinished,	 ﾠthe	 ﾠascent	 ﾠcommand	 ﾠwas	 ﾠgiven,	 ﾠand	 ﾠAutosub	 ﾠwas	 ﾠ
at	 ﾠthe	 ﾠsurface	 ﾠby	 ﾠ1312z.	 ﾠIt	 ﾠwas	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ1404z.	 ﾠ
The	 ﾠAutosub	 ﾠrecovery	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠa	 ﾠspell	 ﾠof	 ﾠboxcoring.	 ﾠThe	 ﾠfirst	 ﾠcore	 ﾠ(JC060-ﾭ‐028-ﾭ‐BX04,	 ﾠWP74,	 ﾠ
in:	 ﾠ1527z,	 ﾠbottom:	 ﾠ1557z,	 ﾠdeck:	 ﾠ1625z)	 ﾠbrought	 ﾠup	 ﾠa	 ﾠsample	 ﾠthat	 ﾠwas	 ﾠwashed	 ﾠon	 ﾠone	 ﾠside.	 ﾠIt	 ﾠwas	 ﾠ
decided	 ﾠto	 ﾠkeep	 ﾠthe	 ﾠundisturbed	 ﾠhalf	 ﾠof	 ﾠthe	 ﾠcore	 ﾠfor	 ﾠHeriot-ﾭ‐Watt	 ﾠUniversity.	 ﾠThe	 ﾠnext	 ﾠcore	 ﾠ(JC060-ﾭ‐
029-ﾭ‐BX05,	 ﾠ WP75,	 ﾠ in:	 ﾠ 1730z,	 ﾠ bottom:	 ﾠ 1805z,	 ﾠ on	 ﾠ deck:	 ﾠ 1835z)	 ﾠ was	 ﾠ unsuccessful.	 ﾠ The	 ﾠ sample	 ﾠ was	 ﾠ
mainly	 ﾠwashed	 ﾠout	 ﾠand	 ﾠthere	 ﾠwas	 ﾠno	 ﾠevidence	 ﾠof	 ﾠcoral.	 ﾠHence	 ﾠthe	 ﾠcore	 ﾠwas	 ﾠdiscarded.	 ﾠ
Before	 ﾠcarrying	 ﾠout	 ﾠany	 ﾠfurther	 ﾠoperations	 ﾠin	 ﾠthe	 ﾠarea,	 ﾠwe	 ﾠdecided	 ﾠto	 ﾠdeploy	 ﾠ2	 ﾠmarker	 ﾠmoorings	 ﾠon	 ﾠ
the	 ﾠseabed.	 ﾠThey	 ﾠwill	 ﾠbe	 ﾠleft	 ﾠthere,	 ﾠand	 ﾠwill	 ﾠform	 ﾠindicators	 ﾠof	 ﾠwhere	 ﾠwe	 ﾠhave	 ﾠbeen	 ﾠworking,	 ﾠwhich	 ﾠ
should	 ﾠsupport	 ﾠfuture	 ﾠmonitoring	 ﾠwork.	 ﾠThe	 ﾠfirst	 ﾠmarker	 ﾠ(JC060-ﾭ‐029-ﾭ‐MARK01,	 ﾠyellow)	 ﾠwas	 ﾠin	 ﾠthe	 ﾠ
water	 ﾠby	 ﾠ1921z	 ﾠand	 ﾠreleased	 ﾠat	 ﾠ2003z,	 ﾠusing	 ﾠprecision	 ﾠpositioning	 ﾠwith	 ﾠthe	 ﾠCompatt5	 ﾠUSBL	 ﾠbeacon.	 ﾠ
The	 ﾠsecond	 ﾠmarker	 ﾠ(JC060-ﾭ‐030-ﾭ‐MARK02,	 ﾠwhite),	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ2103z	 ﾠand	 ﾠon	 ﾠthe	 ﾠbottom	 ﾠat	 ﾠ
2146z.	 ﾠAs	 ﾠa	 ﾠnext	 ﾠstep	 ﾠwe	 ﾠnow	 ﾠplanned	 ﾠto	 ﾠidentify	 ﾠthese	 ﾠbeacons	 ﾠon	 ﾠthe	 ﾠseabed	 ﾠusing	 ﾠthe	 ﾠROV.	 ﾠ
However,	 ﾠ due	 ﾠ to	 ﾠ a	 ﾠ problem	 ﾠ with	 ﾠ the	 ﾠ tether,	 ﾠ the	 ﾠ ROV	 ﾠ deployment	 ﾠ was	 ﾠ delayed,	 ﾠ and	 ﾠ two	 ﾠ more	 ﾠ
boxcore	 ﾠattempts	 ﾠat	 ﾠWP75	 ﾠwere	 ﾠcarried	 ﾠout.	 ﾠ(JC060-ﾭ‐031-ﾭ‐BX06,	 ﾠin:	 ﾠ2241z,	 ﾠbottom:	 ﾠ2313z,	 ﾠon	 ﾠdeck	 ﾠ16 
 
2342z;	 ﾠJC060-ﾭ‐032-ﾭ‐BX07,	 ﾠin:	 ﾠ2352z,	 ﾠbottom:	 ﾠ0033z,	 ﾠon	 ﾠdeck:	 ﾠ0102z).	 ﾠUnfortunately,	 ﾠboth	 ﾠattempts	 ﾠ
failed.	 ﾠ
	 ﾠ
Tuesday	 ﾠ17	 ﾠMay	 ﾠ2011	 ﾠ(JC137)	 ﾠ
By	 ﾠ0220z	 ﾠfinally	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠput	 ﾠin	 ﾠthe	 ﾠwater,	 ﾠbut	 ﾠit	 ﾠdeveloped	 ﾠa	 ﾠpower	 ﾠfault	 ﾠand	 ﾠwas	 ﾠtaken	 ﾠout	 ﾠ
almost	 ﾠimmediately.	 ﾠA	 ﾠsecond	 ﾠattempt	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠat	 ﾠ0257z,	 ﾠand	 ﾠfinally	 ﾠupon	 ﾠthe	 ﾠthird	 ﾠattempt	 ﾠ
(0319z)	 ﾠthe	 ﾠROV	 ﾠcould	 ﾠbe	 ﾠlaunched	 ﾠproperly	 ﾠand	 ﾠdescended	 ﾠto	 ﾠthe	 ﾠseabed.	 ﾠSome	 ﾠextra	 ﾠchecks	 ﾠwere	 ﾠ
carried	 ﾠout	 ﾠat	 ﾠa	 ﾠdepth	 ﾠof	 ﾠ500m	 ﾠand	 ﾠat	 ﾠ20m	 ﾠoff	 ﾠthe	 ﾠseabed	 ﾠ(0345z).	 ﾠThe	 ﾠfirst	 ﾠtask	 ﾠfor	 ﾠthis	 ﾠsurvey	 ﾠ
(JC060-ﾭ‐033-ﾭ‐ROV06)	 ﾠw a s 	 ﾠ to	 ﾠ locate	 ﾠ the	 ﾠ white	 ﾠ marker	 ﾠ bouy,	 ﾠ which	 ﾠ was	 ﾠ found	 ﾠ more	 ﾠ or	 ﾠ less	 ﾠ
immediately.	 ﾠFrom	 ﾠthere	 ﾠa	 ﾠvideo	 ﾠtransect	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠand	 ﾠthe	 ﾠROV	 ﾠleft	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ0958z.	 ﾠIt	 ﾠ
was	 ﾠback	 ﾠon	 ﾠboard	 ﾠby	 ﾠ1032z.	 ﾠWith	 ﾠdeteriorating	 ﾠweather	 ﾠpredicted,	 ﾠwe	 ﾠnow	 ﾠcarried	 ﾠout	 ﾠa	 ﾠset	 ﾠof	 ﾠ
cores,	 ﾠtargeting	 ﾠmounds	 ﾠthat	 ﾠhad	 ﾠshown	 ﾠa	 ﾠlarge	 ﾠproportion	 ﾠof	 ﾠdead	 ﾠcoral	 ﾠon	 ﾠthe	 ﾠvideo	 ﾠdata.	 ﾠThe	 ﾠfirst	 ﾠ
boxcore	 ﾠ(JC060-ﾭ‐034-ﾭ‐BX08,	 ﾠWP93,	 ﾠon	 ﾠstation:	 ﾠ1044z,	 ﾠin	 ﾠwater:	 ﾠ1107z,	 ﾠon	 ﾠbottom:	 ﾠ1149z,	 ﾠon	 ﾠdeck:	 ﾠ
1215z)	 ﾠhad	 ﾠa	 ﾠpartial	 ﾠrecovery,	 ﾠand	 ﾠwas	 ﾠsieved	 ﾠ&	 ﾠstored	 ﾠfor	 ﾠqualitative	 ﾠanalysis.	 ﾠAs	 ﾠthe	 ﾠsite	 ﾠproved	 ﾠto	 ﾠ
contain	 ﾠcoral,	 ﾠwe	 ﾠdecided	 ﾠto	 ﾠtake	 ﾠa	 ﾠpiston	 ﾠcore,	 ﾠin	 ﾠan	 ﾠattempt	 ﾠto	 ﾠobtain	 ﾠa	 ﾠcore	 ﾠsection	 ﾠthrough	 ﾠa	 ﾠ
mound	 ﾠ (JC060-ﾭ‐035-ﾭ‐PC06,	 ﾠ WP93,	 ﾠ in:	 ﾠ 1305z,	 ﾠ on	 ﾠ bottom:	 ﾠ 1413z,	 ﾠ on	 ﾠ deck:	 ﾠ 1458z).	 ﾠ The	 ﾠ core	 ﾠ was	 ﾠ
successful,	 ﾠwith	 ﾠ4.5m	 ﾠrecovery,	 ﾠof	 ﾠwhich	 ﾠat	 ﾠleast	 ﾠ3	 ﾠto	 ﾠ3.5m	 ﾠcontains	 ﾠcoral	 ﾠfragments	 ﾠin	 ﾠa	 ﾠsandy	 ﾠ
matrix.	 ﾠ The	 ﾠ lowermost	 ﾠ part	 ﾠ of	 ﾠ the	 ﾠ core	 ﾠ again	 ﾠ contained	 ﾠ the	 ﾠ regionally	 ﾠ typical	 ﾠ glacigenic	 ﾠ mud.	 ﾠ
Because	 ﾠof	 ﾠthe	 ﾠcoral	 ﾠcontent,	 ﾠthe	 ﾠcore	 ﾠwill	 ﾠneed	 ﾠto	 ﾠbe	 ﾠfrozen	 ﾠand	 ﾠsplit	 ﾠwith	 ﾠa	 ﾠrocksaw	 ﾠto	 ﾠavoid	 ﾠ
dragging	 ﾠ coral	 ﾠ fragments	 ﾠ through	 ﾠ the	 ﾠ stratigraphy	 ﾠ with	 ﾠ the	 ﾠ cheese-ﾭ‐wire.	 ﾠ In	 ﾠ addition,	 ﾠ the	 ﾠ sandy	 ﾠ
matrix	 ﾠcontained	 ﾠa	 ﾠlot	 ﾠof	 ﾠwater,	 ﾠso	 ﾠwe	 ﾠdecided	 ﾠto	 ﾠfreeze	 ﾠthe	 ﾠcore	 ﾠstraightaway,	 ﾠto	 ﾠavoid	 ﾠthe	 ﾠslushing	 ﾠ
water	 ﾠin	 ﾠrough	 ﾠseas	 ﾠdestroying	 ﾠthe	 ﾠstratigraphy.	 ﾠThis	 ﾠmeant	 ﾠthat	 ﾠthe	 ﾠcore	 ﾠwas	 ﾠcut	 ﾠinto	 ﾠshorter	 ﾠ
sections	 ﾠthan	 ﾠusual,	 ﾠto	 ﾠallow	 ﾠstorage	 ﾠin	 ﾠthe	 ﾠ-ﾭ‐80	 ﾠchest	 ﾠfreezer.	 ﾠ
Following	 ﾠthis	 ﾠsuccess,	 ﾠwe	 ﾠtried	 ﾠthe	 ﾠboxcore	 ﾠagain	 ﾠat	 ﾠthe	 ﾠsame	 ﾠlocation	 ﾠ(JC060-ﾭ‐036-ﾭ‐BX08,	 ﾠWP93,	 ﾠin:	 ﾠ
1537z,	 ﾠon	 ﾠbottom:	 ﾠ1621z,	 ﾠon	 ﾠdeck:	 ﾠ1649z),	 ﾠand	 ﾠthis	 ﾠtime	 ﾠit	 ﾠwas	 ﾠsuccessful.	 ﾠA	 ﾠfurther	 ﾠboxcore	 ﾠwas	 ﾠ
taken	 ﾠat	 ﾠWP94	 ﾠ(JC060-ﾭ‐037-ﾭ‐BX09,	 ﾠin:	 ﾠ1739z,	 ﾠon	 ﾠbottom:	 ﾠ1804z,	 ﾠon	 ﾠdeck	 ﾠ1834z),	 ﾠagain	 ﾠsuccessful.	 ﾠ
Similarly,	 ﾠas	 ﾠthe	 ﾠsite	 ﾠproved	 ﾠto	 ﾠbe	 ﾠa	 ﾠcoral-ﾭ‐bearing	 ﾠmound,	 ﾠwe	 ﾠtook	 ﾠa	 ﾠsecond	 ﾠpiston	 ﾠcore	 ﾠ(JC060-ﾭ‐038-ﾭ‐
PC07,	 ﾠin	 ﾠ1934z,	 ﾠon	 ﾠbottom:	 ﾠ2004z,	 ﾠon	 ﾠdeck:	 ﾠ2041z),	 ﾠagain	 ﾠsuccessful(~6m).	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠtreated	 ﾠlike	 ﾠ
the	 ﾠprevious	 ﾠone,	 ﾠcut	 ﾠinto	 ﾠ1m	 ﾠsections,	 ﾠand	 ﾠthe	 ﾠcoral-ﾭ‐containing	 ﾠsections	 ﾠwere	 ﾠplaced	 ﾠin	 ﾠthe	 ﾠ-ﾭ‐80	 ﾠ
freezer.	 ﾠ Finally,	 ﾠ we	 ﾠ obtained	 ﾠ another	 ﾠ boxcore	 ﾠ at	 ﾠ this	 ﾠ location	 ﾠ (JC060-ﾭ‐039-ﾭ‐BX10,	 ﾠ in:	 ﾠ 2124z,	 ﾠ on	 ﾠ
bottom:	 ﾠ2158z,	 ﾠon	 ﾠdeck:	 ﾠ2227z),	 ﾠwith	 ﾠsuccess.	 ﾠThis	 ﾠwas	 ﾠour	 ﾠlast	 ﾠoperation	 ﾠbefore	 ﾠwe	 ﾠleft	 ﾠthe	 ﾠstudy	 ﾠ
area	 ﾠto	 ﾠseek	 ﾠshelter	 ﾠeast	 ﾠof	 ﾠthe	 ﾠIsle	 ﾠof	 ﾠLewis	 ﾠas	 ﾠheavy	 ﾠweather	 ﾠwith	 ﾠ8m	 ﾠwaves	 ﾠwas	 ﾠpredicted	 ﾠfor	 ﾠthe	 ﾠ
next	 ﾠ36	 ﾠhours.	 ﾠ
	 ﾠ
Wednesday	 ﾠ18	 ﾠMay	 ﾠ2011	 ﾠ(JC138)	 ﾠ
We	 ﾠsailed	 ﾠtowards	 ﾠLewis	 ﾠthrough	 ﾠthe	 ﾠnight	 ﾠand	 ﾠarrived	 ﾠin	 ﾠBroad	 ﾠBay	 ﾠby	 ﾠ1020z.	 ﾠIt	 ﾠbecame	 ﾠclear	 ﾠthat	 ﾠ
we	 ﾠwould	 ﾠhave	 ﾠto	 ﾠshelter	 ﾠfor	 ﾠa	 ﾠconsiderable	 ﾠamount	 ﾠof	 ﾠtime,	 ﾠhence	 ﾠour	 ﾠpartners	 ﾠin	 ﾠthe	 ﾠMAREMAP	 ﾠ
programme	 ﾠwere	 ﾠcontacted	 ﾠto	 ﾠask	 ﾠfor	 ﾠpotential	 ﾠstudy	 ﾠsites	 ﾠin	 ﾠthe	 ﾠnorthern	 ﾠMinches.	 ﾠThis	 ﾠwould	 ﾠ
allow	 ﾠus	 ﾠto	 ﾠspend	 ﾠour	 ﾠtime	 ﾠin	 ﾠa	 ﾠmore	 ﾠconstructive	 ﾠway	 ﾠrather	 ﾠthan	 ﾠjust	 ﾠwaiting	 ﾠfor	 ﾠthe	 ﾠweather	 ﾠto	 ﾠ
blow	 ﾠover.	 ﾠA	 ﾠfew	 ﾠsuggestions	 ﾠwere	 ﾠbrought	 ﾠforward	 ﾠby	 ﾠJNCC	 ﾠand	 ﾠby	 ﾠBGS,	 ﾠand	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠcarry	 ﾠ
out	 ﾠan	 ﾠSBP	 ﾠand	 ﾠmultibeam	 ﾠsurvey	 ﾠin	 ﾠthe	 ﾠBay	 ﾠof	 ﾠStornoway	 ﾠthe	 ﾠnext	 ﾠmorning.	 ﾠIn	 ﾠthe	 ﾠmeantime	 ﾠthe	 ﾠ
delivery	 ﾠof	 ﾠa	 ﾠspare	 ﾠtransformer	 ﾠcoil	 ﾠfor	 ﾠthe	 ﾠHybis	 ﾠvehicle	 ﾠto	 ﾠUllapool	 ﾠwas	 ﾠalso	 ﾠarranged	 ﾠfor.	 ﾠ
	 ﾠ
Thursday	 ﾠ19	 ﾠMay	 ﾠ2011	 ﾠ(JD139)	 ﾠ
We	 ﾠleft	 ﾠBroad	 ﾠBay	 ﾠat	 ﾠ0600z	 ﾠto	 ﾠsteam	 ﾠtowards	 ﾠthe	 ﾠsurvey	 ﾠsite	 ﾠin	 ﾠthe	 ﾠBay	 ﾠof	 ﾠStornoway.	 ﾠWe	 ﾠran	 ﾠ2	 ﾠ
crossing	 ﾠlines	 ﾠover	 ﾠBGS	 ﾠborehole	 ﾠBH78/4	 ﾠ(JC060-ﾭ‐040-ﾭ‐SWATH04,	 ﾠstart:	 ﾠ0809z,	 ﾠend:	 ﾠ1152z),	 ﾠusing	 ﾠthe	 ﾠ
EM710	 ﾠand	 ﾠSBP120.	 ﾠWe	 ﾠalso	 ﾠrecorded	 ﾠa	 ﾠreciprocal	 ﾠline	 ﾠfor	 ﾠcalibration	 ﾠpurposes.	 ﾠOnce	 ﾠthe	 ﾠsurvey	 ﾠwas	 ﾠ
finished,	 ﾠwe	 ﾠset	 ﾠsail	 ﾠfor	 ﾠUllapool	 ﾠ(1246z),	 ﾠto	 ﾠpick	 ﾠup	 ﾠthe	 ﾠtransformer	 ﾠpart	 ﾠfor	 ﾠHybis.	 ﾠWe	 ﾠarrived	 ﾠin	 ﾠ
Ullapool	 ﾠat	 ﾠ1630z	 ﾠand	 ﾠleft	 ﾠby	 ﾠ1830z,	 ﾠsailing	 ﾠtowards	 ﾠthe	 ﾠnorthern	 ﾠend	 ﾠof	 ﾠEast	 ﾠShiant	 ﾠBank	 ﾠto	 ﾠcarry	 ﾠ
out	 ﾠa	 ﾠmultibeam	 ﾠsurvey	 ﾠwith	 ﾠthe	 ﾠEM710	 ﾠagain	 ﾠ(JC060-ﾭ‐042-ﾭ‐SWATH05).	 ﾠThis	 ﾠwould	 ﾠform	 ﾠthe	 ﾠbasis	 ﾠfor	 ﾠ17 
 
an	 ﾠROV	 ﾠdive	 ﾠthe	 ﾠnext	 ﾠday,	 ﾠas	 ﾠrequested	 ﾠby	 ﾠScottish	 ﾠNatural	 ﾠHeritage	 ﾠvia	 ﾠJNCC.	 ﾠAt	 ﾠthe	 ﾠstart	 ﾠof	 ﾠthe	 ﾠ
survey	 ﾠwe	 ﾠfirst	 ﾠdeployed	 ﾠan	 ﾠXBT	 ﾠto	 ﾠobtain	 ﾠa	 ﾠsound	 ﾠvelocity	 ﾠprofile	 ﾠ(JC060-ﾭ‐041-ﾭ‐XBT01,	 ﾠat	 ﾠ2024z)	 ﾠ
	 ﾠ
Friday	 ﾠ20	 ﾠMay	 ﾠ2011	 ﾠ(JD140)	 ﾠ
We	 ﾠcontinued	 ﾠthe	 ﾠEM710	 ﾠsurvey	 ﾠuntil	 ﾠ1017z,	 ﾠwith	 ﾠvery	 ﾠgood	 ﾠresults,	 ﾠespecially	 ﾠfor	 ﾠthe	 ﾠbackscatter.	 ﾠ
Based	 ﾠon	 ﾠthis	 ﾠdataset,	 ﾠwe	 ﾠchose	 ﾠ3	 ﾠshort	 ﾠtransects,	 ﾠ600	 ﾠto	 ﾠ700m	 ﾠeach,	 ﾠto	 ﾠgroundtruth	 ﾠthe	 ﾠdifferent	 ﾠ
backscatter	 ﾠtypes	 ﾠwith	 ﾠthe	 ﾠROV.	 ﾠThe	 ﾠdives	 ﾠ(JC060-ﾭ‐043-ﾭ‐ROV07,	 ﾠin:	 ﾠ1042z,	 ﾠbottom:	 ﾠ1047z,	 ﾠoff:	 ﾠ1222z,	 ﾠ
on	 ﾠdeck:	 ﾠ1226z;	 ﾠJC060-ﾭ‐044-ﾭ‐ROV08,	 ﾠin:	 ﾠ1310z,	 ﾠbottom:	 ﾠ1316z,	 ﾠoff:	 ﾠ1440z,	 ﾠon	 ﾠdeck:	 ﾠ1450z;	 ﾠJC060-ﾭ‐045-ﾭ‐
ROV09,	 ﾠon	 ﾠstation:	 ﾠ1532z,	 ﾠin:	 ﾠ1550z,	 ﾠbottom:	 ﾠ1556z,	 ﾠdeck:	 ﾠ1710z)	 ﾠcrossed	 ﾠgrounds	 ﾠfrom	 ﾠbioturbated	 ﾠ
mud	 ﾠwith	 ﾠNephrops,	 ﾠover	 ﾠsandy	 ﾠgrounds	 ﾠto	 ﾠgravel	 ﾠand	 ﾠboulders	 ﾠwith	 ﾠattached	 ﾠfilter	 ﾠfeeders.	 ﾠThe	 ﾠ
different	 ﾠhabitats	 ﾠcorrelated	 ﾠvery	 ﾠwell	 ﾠwith	 ﾠthe	 ﾠmultibeam	 ﾠbackscatter	 ﾠintensity.	 ﾠ
After	 ﾠthe	 ﾠlast	 ﾠdive	 ﾠwe	 ﾠwent	 ﾠback	 ﾠto	 ﾠmultibeam	 ﾠsurveying	 ﾠ(JC060-ﾭ‐046-ﾭ‐SWATH06,	 ﾠstart:	 ﾠ1726z).	 ﾠ	 ﾠ
	 ﾠ
Saturday	 ﾠ21	 ﾠMay	 ﾠ2011	 ﾠ(JD150)	 ﾠ
The	 ﾠswath	 ﾠsurvey	 ﾠcontinued	 ﾠuntil	 ﾠ0425z,	 ﾠwhen	 ﾠwe	 ﾠbroke	 ﾠup	 ﾠto	 ﾠmove	 ﾠback	 ﾠto	 ﾠthe	 ﾠDarwin	 ﾠMounds.	 ﾠ
The	 ﾠEM710	 ﾠkept	 ﾠrecording	 ﾠuntil	 ﾠ0700z,	 ﾠwhen	 ﾠwe	 ﾠpulled	 ﾠup	 ﾠthe	 ﾠdrop	 ﾠkeel.	 ﾠWe	 ﾠattempted	 ﾠto	 ﾠcollect	 ﾠ
data	 ﾠduring	 ﾠthe	 ﾠfurther	 ﾠtransit	 ﾠover	 ﾠthe	 ﾠshelf,	 ﾠbut	 ﾠby	 ﾠ0854z	 ﾠboth	 ﾠthe	 ﾠmultibeam	 ﾠand	 ﾠSBP120	 ﾠdata	 ﾠ
were	 ﾠof	 ﾠsuch	 ﾠbad	 ﾠquality	 ﾠthat	 ﾠit	 ﾠdid	 ﾠno	 ﾠlonger	 ﾠmake	 ﾠsense	 ﾠto	 ﾠrecord	 ﾠdata.	 ﾠ	 ﾠ
We	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠeastern	 ﾠDarwin	 ﾠMounds	 ﾠat	 ﾠ1816z,	 ﾠand	 ﾠstarted	 ﾠwork	 ﾠwith	 ﾠan	 ﾠXBT	 ﾠ(JC060-ﾭ‐047-ﾭ‐
XBT02).	 ﾠNext	 ﾠwe	 ﾠdeployed	 ﾠa	 ﾠboxcore	 ﾠon	 ﾠa	 ﾠmound	 ﾠwhich	 ﾠappeared	 ﾠtrawled	 ﾠin	 ﾠthe	 ﾠsidescan	 ﾠsonar	 ﾠ
dataset	 ﾠfrom	 ﾠD248	 ﾠin	 ﾠ2000	 ﾠ(JC060-ﾭ‐048-ﾭ‐BX11,	 ﾠWP131,	 ﾠon	 ﾠstation:	 ﾠ1819z,	 ﾠin:	 ﾠ1820z,	 ﾠon	 ﾠbottom:	 ﾠ1914z,	 ﾠ
on	 ﾠdeck:	 ﾠ1943z).	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠpartly	 ﾠsuccessful	 ﾠand	 ﾠhalf	 ﾠof	 ﾠit	 ﾠwas	 ﾠsieved	 ﾠfor	 ﾠHeriot-ﾭ‐Watt	 ﾠUni.	 ﾠAs	 ﾠnext	 ﾠ
operation	 ﾠwe	 ﾠdeployed	 ﾠ2	 ﾠmore	 ﾠmarker	 ﾠbouys	 ﾠ(JC060-ﾭ‐049-ﾭ‐MARK03,	 ﾠWP132,	 ﾠgrey,	 ﾠin:	 ﾠ2015z,	 ﾠreleased:	 ﾠ
2109z;	 ﾠJC060-ﾭ‐050-ﾭ‐MARK04,	 ﾠWP133,	 ﾠblack,	 ﾠin:	 ﾠ2219z,	 ﾠreleased:	 ﾠ2300z).	 ﾠWe	 ﾠadded	 ﾠ2	 ﾠsettling	 ﾠplates	 ﾠ
(based	 ﾠon	 ﾠterracotta	 ﾠroof	 ﾠtiles)	 ﾠto	 ﾠeach	 ﾠof	 ﾠthem,	 ﾠat	 ﾠa	 ﾠheight	 ﾠof	 ﾠ0.5	 ﾠand	 ﾠ1m	 ﾠabove	 ﾠthe	 ﾠbottom.	 ﾠ	 ﾠ
	 ﾠ
Sunday	 ﾠ22	 ﾠMay	 ﾠ2011	 ﾠ(JD151)	 ﾠ
With	 ﾠthe	 ﾠbouys	 ﾠdeployed,	 ﾠwe	 ﾠsteamed	 ﾠon	 ﾠto	 ﾠthe	 ﾠwestern	 ﾠmound	 ﾠfield	 ﾠagain,	 ﾠto	 ﾠdeploy	 ﾠthe	 ﾠAutosub	 ﾠ
for	 ﾠa	 ﾠhigh	 ﾠresolution	 ﾠsidescan	 ﾠsonar	 ﾠsurvey	 ﾠof	 ﾠthe	 ﾠsame	 ﾠarea	 ﾠwe	 ﾠhad	 ﾠobtained	 ﾠmultibeam	 ﾠand	 ﾠlow-ﾭ‐
res	 ﾠsidescan	 ﾠsonar	 ﾠdata	 ﾠfrom	 ﾠbefore	 ﾠ(JC060-ﾭ‐051-ﾭ‐AUV40).	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠby	 ﾠ0120z	 ﾠand	 ﾠ
was	 ﾠfollowed	 ﾠto	 ﾠthe	 ﾠseabed	 ﾠfor	 ﾠits	 ﾠnavigation	 ﾠtie-ﾭ‐in.	 ﾠOnce	 ﾠthat	 ﾠwas	 ﾠcompleted,	 ﾠwe	 ﾠsailed	 ﾠback	 ﾠto	 ﾠthe	 ﾠ
eastern	 ﾠmounds	 ﾠfor	 ﾠan	 ﾠROV	 ﾠvideo	 ﾠsurvey,	 ﾠstarting	 ﾠfrom	 ﾠone	 ﾠof	 ﾠthe	 ﾠmarker	 ﾠbouys	 ﾠ(JC060-ﾭ‐052-ﾭ‐ROV10,	 ﾠ
on	 ﾠsite:	 ﾠ0410z,	 ﾠin:	 ﾠ0427z,	 ﾠon	 ﾠdeck:	 ﾠ0442z).	 ﾠHowever,	 ﾠthe	 ﾠsystem	 ﾠencountered	 ﾠtechnical	 ﾠproblems	 ﾠ
that	 ﾠcould	 ﾠnot	 ﾠbe	 ﾠrepaired	 ﾠinstantaneously,	 ﾠand	 ﾠthe	 ﾠROV	 ﾠdive	 ﾠthad	 ﾠto	 ﾠbe	 ﾠgiven	 ﾠup.	 ﾠAs	 ﾠalternative,	 ﾠwe	 ﾠ
reverted	 ﾠ to	 ﾠ boxcoring.	 ﾠ The	 ﾠ first	 ﾠ site	 ﾠ (WP150)	 ﾠ needed	 ﾠ two	 ﾠ attempts	 ﾠ as	 ﾠ the	 ﾠ core	 ﾠ did	 ﾠ not	 ﾠ trigger	 ﾠ
correctly	 ﾠon	 ﾠthe	 ﾠfirst	 ﾠdeployment	 ﾠ(JC060-ﾭ‐053-ﾭ‐BX12,	 ﾠon	 ﾠstation:	 ﾠ0625z,	 ﾠin	 ﾠwater:	 ﾠ0634z,	 ﾠon	 ﾠbottom:	 ﾠ
0724z,	 ﾠon	 ﾠdeck:	 ﾠ0755z;	 ﾠJC060-ﾭ‐054-ﾭ‐BX13,	 ﾠon	 ﾠstation:	 ﾠ0841z,	 ﾠin	 ﾠwater:	 ﾠ0846z,	 ﾠon	 ﾠseabed:	 ﾠ0926z,	 ﾠon	 ﾠ
deck:	 ﾠ0955z).	 ﾠWe	 ﾠthen	 ﾠmoved	 ﾠto	 ﾠWP151,	 ﾠone	 ﾠof	 ﾠthe	 ﾠlargest	 ﾠand	 ﾠstrongest	 ﾠbackscattering	 ﾠmounds	 ﾠin	 ﾠ
the	 ﾠeastern	 ﾠmound	 ﾠfield,	 ﾠand	 ﾠdeployed	 ﾠthe	 ﾠboxcore	 ﾠagain	 ﾠ(JC060-ﾭ‐055-ﾭ‐BX14,	 ﾠon	 ﾠstation:	 ﾠ1021z,	 ﾠin:	 ﾠ
1029z,	 ﾠon	 ﾠbottom:	 ﾠ1113z,	 ﾠon	 ﾠdeck:	 ﾠ1140z).	 ﾠUnfortunately	 ﾠthe	 ﾠcore	 ﾠwas	 ﾠnot	 ﾠsuccessful:	 ﾠmost	 ﾠof	 ﾠthe	 ﾠ
sediments	 ﾠhad	 ﾠwashed	 ﾠout	 ﾠby	 ﾠthe	 ﾠtime	 ﾠit	 ﾠreached	 ﾠthe	 ﾠsurface.	 ﾠA	 ﾠfew	 ﾠpieces	 ﾠof	 ﾠdead	 ﾠcoral	 ﾠwere	 ﾠleft,	 ﾠ
and	 ﾠone	 ﾠlarge	 ﾠpiece	 ﾠwas	 ﾠkept	 ﾠfor	 ﾠfurther	 ﾠstudy	 ﾠ(coral	 ﾠspecies	 ﾠand	 ﾠage).	 ﾠWe	 ﾠdecided	 ﾠto	 ﾠtry	 ﾠto	 ﾠcore	 ﾠthis	 ﾠ
mound	 ﾠwith	 ﾠthe	 ﾠpiston	 ﾠcore,	 ﾠto	 ﾠlook	 ﾠat	 ﾠthe	 ﾠhistory	 ﾠof	 ﾠmound	 ﾠbuild-ﾭ‐up,	 ﾠbut	 ﾠas	 ﾠthe	 ﾠtechnicians	 ﾠwere	 ﾠ
building	 ﾠup	 ﾠthe	 ﾠcore	 ﾠand	 ﾠpreparing	 ﾠfor	 ﾠdeployment,	 ﾠthe	 ﾠweather	 ﾠdeteriorated	 ﾠrapidly,	 ﾠwith	 ﾠthe	 ﾠwind	 ﾠ
picking	 ﾠup	 ﾠto	 ﾠgusts	 ﾠof	 ﾠ45kn.	 ﾠAll	 ﾠoperations	 ﾠwere	 ﾠstopped	 ﾠout	 ﾠof	 ﾠsafety	 ﾠconsiderations,	 ﾠand	 ﾠthe	 ﾠship	 ﾠ
was	 ﾠput	 ﾠhead	 ﾠin	 ﾠthe	 ﾠwind,	 ﾠslowly	 ﾠtravelling	 ﾠinto	 ﾠthe	 ﾠdirection	 ﾠof	 ﾠthe	 ﾠAutosub	 ﾠrendez-ﾭ‐vous.	 ﾠAt	 ﾠthe	 ﾠ
peak	 ﾠof	 ﾠthis	 ﾠshort	 ﾠstorm,	 ﾠwind	 ﾠgusts	 ﾠup	 ﾠto	 ﾠ63kn	 ﾠwere	 ﾠmeasured,	 ﾠand	 ﾠa	 ﾠvery	 ﾠconfused	 ﾠsea	 ﾠstate	 ﾠ
developed.	 ﾠHowever,	 ﾠthe	 ﾠstorm	 ﾠdisappeared	 ﾠnearly	 ﾠas	 ﾠquickly	 ﾠas	 ﾠit	 ﾠhad	 ﾠstarted,	 ﾠand	 ﾠalthough	 ﾠ3	 ﾠhours	 ﾠ
later	 ﾠthan	 ﾠplanned,	 ﾠwe	 ﾠmanaged	 ﾠto	 ﾠmeet	 ﾠup	 ﾠwith	 ﾠAutosub	 ﾠat	 ﾠthe	 ﾠpredicted	 ﾠlocation.	 ﾠBy	 ﾠthe	 ﾠtime	 ﾠwe	 ﾠ
arrived,	 ﾠthe	 ﾠvehicle	 ﾠhad	 ﾠsurfaced	 ﾠalready,	 ﾠand	 ﾠwas	 ﾠeasily	 ﾠspotted	 ﾠ(2144z)	 ﾠin	 ﾠthe	 ﾠreducing	 ﾠevening	 ﾠ18 
 
light	 ﾠthanks	 ﾠto	 ﾠits	 ﾠ2	 ﾠflashing	 ﾠstrobe	 ﾠlights.	 ﾠThe	 ﾠscientific	 ﾠteam	 ﾠhelped	 ﾠthe	 ﾠcrew	 ﾠon	 ﾠthe	 ﾠbridge	 ﾠto	 ﾠkeep	 ﾠ
the	 ﾠvehicle	 ﾠin	 ﾠsight	 ﾠuntil	 ﾠthe	 ﾠsea	 ﾠhad	 ﾠcalmed	 ﾠdown	 ﾠsufficiently	 ﾠfor	 ﾠthe	 ﾠrecovery	 ﾠ(0020z).	 ﾠ	 ﾠ
	 ﾠ
Monday	 ﾠ23	 ﾠMay	 ﾠ2011	 ﾠ(JD143)	 ﾠ
Autosub	 ﾠwas	 ﾠback	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ0100z.	 ﾠAs	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠhad	 ﾠcalmed	 ﾠdown	 ﾠenough,	 ﾠthe	 ﾠnext	 ﾠoperation	 ﾠ
on	 ﾠthe	 ﾠprogramme	 ﾠwas	 ﾠanother	 ﾠattempt	 ﾠat	 ﾠROV	 ﾠvideo	 ﾠsurveying	 ﾠin	 ﾠthe	 ﾠeastern	 ﾠmound	 ﾠfield	 ﾠ(JC060-ﾭ‐
056-ﾭ‐ROV11).	 ﾠThe	 ﾠengineers	 ﾠhad	 ﾠspent	 ﾠseveral	 ﾠhours	 ﾠthe	 ﾠday	 ﾠbefore	 ﾠto	 ﾠrepair	 ﾠthe	 ﾠproblem	 ﾠwith	 ﾠthe	 ﾠ
wich	 ﾠslip-ﾭ‐ring	 ﾠand	 ﾠthe	 ﾠvehicle	 ﾠwas	 ﾠready	 ﾠto	 ﾠgo.	 ﾠThe	 ﾠROV	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠby	 ﾠ0308z	 ﾠand	 ﾠat	 ﾠthe	 ﾠseabed	 ﾠ
by	 ﾠ0405z.	 ﾠHowever,	 ﾠthere	 ﾠwas	 ﾠtoo	 ﾠmuch	 ﾠheave	 ﾠon	 ﾠthe	 ﾠship,	 ﾠtransferred	 ﾠdown	 ﾠto	 ﾠthe	 ﾠTMS,	 ﾠto	 ﾠwork	 ﾠ
safely.	 ﾠIn	 ﾠaddition,	 ﾠthere	 ﾠwas	 ﾠa	 ﾠvery	 ﾠstrong	 ﾠcurrent	 ﾠat	 ﾠthe	 ﾠseabed	 ﾠ(as	 ﾠalso	 ﾠexperienced	 ﾠearlier	 ﾠwhile	 ﾠ
positioning	 ﾠthe	 ﾠboxcores	 ﾠwith	 ﾠthe	 ﾠUSBL	 ﾠsystem),	 ﾠand	 ﾠthe	 ﾠdive	 ﾠwas	 ﾠabandoned.	 ﾠIt	 ﾠtook	 ﾠthe	 ﾠpilot	 ﾠnearly	 ﾠ
one	 ﾠhour	 ﾠto	 ﾠpark	 ﾠthe	 ﾠROV	 ﾠback	 ﾠinto	 ﾠthe	 ﾠTMS	 ﾠgarage,	 ﾠand	 ﾠit	 ﾠwas	 ﾠ0556z	 ﾠby	 ﾠthe	 ﾠtime	 ﾠthe	 ﾠsystem	 ﾠwas	 ﾠ
back	 ﾠon	 ﾠdeck.	 ﾠ
As	 ﾠalternative	 ﾠwe	 ﾠreverted	 ﾠback	 ﾠto	 ﾠcoring,	 ﾠstarting	 ﾠwith	 ﾠthe	 ﾠpiston	 ﾠcore	 ﾠat	 ﾠWP151	 ﾠwhich	 ﾠwe	 ﾠdid	 ﾠnot	 ﾠ
manage	 ﾠto	 ﾠtake	 ﾠthe	 ﾠday	 ﾠbefore	 ﾠ(JC060-ﾭ‐057-ﾭ‐PC08,	 ﾠon	 ﾠstation:	 ﾠ0633z,	 ﾠin:	 ﾠ0642z,	 ﾠon	 ﾠbottom:	 ﾠ0729z,	 ﾠon	 ﾠ
deck:	 ﾠ 0820z).	 ﾠ However,	 ﾠ also	 ﾠ the	 ﾠ piston	 ﾠ core	 ﾠ at	 ﾠ this	 ﾠ location	 ﾠ failed:	 ﾠ some	 ﾠ coral	 ﾠ fragments	 ﾠ were	 ﾠ
retrieved	 ﾠand	 ﾠstored	 ﾠfor	 ﾠdating,	 ﾠbut	 ﾠthe	 ﾠsediment	 ﾠwashed	 ﾠout.	 ﾠWe	 ﾠdecided	 ﾠto	 ﾠmove	 ﾠto	 ﾠa	 ﾠdifferent	 ﾠ
mound	 ﾠ(WP152)	 ﾠand	 ﾠtry	 ﾠagain	 ﾠwith	 ﾠthe	 ﾠboxcore	 ﾠ(JC060-ﾭ‐058-ﾭ‐BX15,	 ﾠon	 ﾠstation:	 ﾠ0855z,	 ﾠin:	 ﾠ0902z,	 ﾠon	 ﾠ
bottom:	 ﾠ0935z,	 ﾠon	 ﾠdeck:	 ﾠ1003z),	 ﾠbut	 ﾠalso	 ﾠthis	 ﾠcore	 ﾠwas	 ﾠlargely	 ﾠwashed	 ﾠout.	 ﾠIt	 ﾠshowed	 ﾠhow	 ﾠmuch	 ﾠ
coarser	 ﾠthe	 ﾠsediments	 ﾠin	 ﾠthe	 ﾠeastern	 ﾠmound	 ﾠfield	 ﾠare	 ﾠcompared	 ﾠto	 ﾠthe	 ﾠwestern	 ﾠfield.	 ﾠ
With	 ﾠthis	 ﾠlast	 ﾠboxcore	 ﾠon	 ﾠboard,	 ﾠit	 ﾠwas	 ﾠagain	 ﾠdecided	 ﾠto	 ﾠgive	 ﾠup	 ﾠfurhter	 ﾠoperations	 ﾠbecause	 ﾠof	 ﾠ
deteriorating	 ﾠweather	 ﾠconditions.	 ﾠAlthough	 ﾠmore	 ﾠwork	 ﾠcould	 ﾠbe	 ﾠdone	 ﾠin	 ﾠthe	 ﾠDarwin	 ﾠMound	 ﾠarea,	 ﾠit	 ﾠ
was	 ﾠdecided	 ﾠto	 ﾠmove	 ﾠto	 ﾠthe	 ﾠnext	 ﾠstudy	 ﾠarea	 ﾠ(Hatton	 ﾠBasin)	 ﾠwhile	 ﾠthe	 ﾠweather	 ﾠwas	 ﾠunworkable,	 ﾠand	 ﾠ
to	 ﾠstart	 ﾠwork	 ﾠthere	 ﾠas	 ﾠsoon	 ﾠas	 ﾠpossible.	 ﾠWe	 ﾠwere	 ﾠon	 ﾠtransit	 ﾠfrom	 ﾠ1021z.	 ﾠ
	 ﾠ
Tuesday	 ﾠ24	 ﾠMay	 ﾠ2011	 ﾠ(JD144)	 ﾠ
The	 ﾠpassage	 ﾠto	 ﾠHatton	 ﾠBasin	 ﾠcontinued	 ﾠfor	 ﾠthe	 ﾠentire	 ﾠday.	 ﾠAt	 ﾠfirst,	 ﾠthe	 ﾠship	 ﾠwas	 ﾠheading	 ﾠin	 ﾠa	 ﾠwest-ﾭ‐
northwesterly	 ﾠdirection	 ﾠto	 ﾠcreate	 ﾠthe	 ﾠsafest	 ﾠcourse	 ﾠpossible,	 ﾠavoiding	 ﾠthe	 ﾠworst	 ﾠweather.	 ﾠAt	 ﾠ1100z,	 ﾠ
the	 ﾠcourse	 ﾠwas	 ﾠadapted	 ﾠto	 ﾠwest-ﾭ‐southwest,	 ﾠheading	 ﾠfor	 ﾠthe	 ﾠstudy	 ﾠsite	 ﾠin	 ﾠHatton	 ﾠBasin	 ﾠmore	 ﾠdirectly.	 ﾠ
	 ﾠ
Wednesday	 ﾠ25	 ﾠMay	 ﾠ2011	 ﾠ(JD145)	 ﾠ
We	 ﾠ arrived	 ﾠ at	 ﾠ WP154	 ﾠ in	 ﾠ Hatton	 ﾠ Basin	 ﾠ at	 ﾠ 0920z,	 ﾠ and	 ﾠ used	 ﾠ the	 ﾠ EM120/SBP120	 ﾠ to	 ﾠ verify	 ﾠ existing	 ﾠ
bathymetry	 ﾠdata	 ﾠfrom	 ﾠthe	 ﾠarea	 ﾠto	 ﾠfind	 ﾠthe	 ﾠright	 ﾠlocation	 ﾠfor	 ﾠcoring	 ﾠand	 ﾠCTD	 ﾠwork.	 ﾠThe	 ﾠmain	 ﾠaim	 ﾠwas	 ﾠ
to	 ﾠstudy	 ﾠa	 ﾠtriple	 ﾠjunction	 ﾠbetween	 ﾠ3	 ﾠpolygonal	 ﾠfaults,	 ﾠusing	 ﾠpiston	 ﾠcore,	 ﾠmegacore	 ﾠand	 ﾠCTD.	 ﾠBy	 ﾠ1313z	 ﾠ
we	 ﾠhad	 ﾠlocated	 ﾠa	 ﾠsuitable	 ﾠtriple	 ﾠjunction,	 ﾠand	 ﾠwere	 ﾠon	 ﾠstation	 ﾠfor	 ﾠthe	 ﾠfirst	 ﾠCTD,	 ﾠincluding	 ﾠan	 ﾠSVP	 ﾠ
(JC060-ﾭ‐059-ﾭ‐CTD02,	 ﾠin:	 ﾠ1343z,	 ﾠbottom:	 ﾠ1424z,	 ﾠon	 ﾠdeck:	 ﾠ1528z).	 ﾠOnce	 ﾠon	 ﾠdeck,	 ﾠthe	 ﾠniskin	 ﾠbottles	 ﾠwere	 ﾠ
subsampled	 ﾠfor	 ﾠmethane	 ﾠand	 ﾠDissolved	 ﾠInorganic	 ﾠCarbon	 ﾠ(DIC).	 ﾠThe	 ﾠCTD	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠa	 ﾠpiston	 ﾠ
core	 ﾠ(JC060-ﾭ‐060-ﾭ‐PC09,	 ﾠWP158,	 ﾠin:	 ﾠ1605z,	 ﾠon	 ﾠbottom:	 ﾠ1646z,	 ﾠon	 ﾠdeck:	 ﾠ1736z)	 ﾠat	 ﾠthe	 ﾠsame	 ﾠlocation.	 ﾠ
We	 ﾠrecovered	 ﾠ8.7m	 ﾠof	 ﾠcore,	 ﾠwhich	 ﾠwere	 ﾠsplit	 ﾠin	 ﾠ50cm	 ﾠsections	 ﾠin	 ﾠorder	 ﾠto	 ﾠbe	 ﾠanalysed	 ﾠin	 ﾠthe	 ﾠglove	 ﾠ
bag.	 ﾠ	 ﾠ
Next,	 ﾠ we	 ﾠ deployed	 ﾠ Autosub	 ﾠ again	 ﾠ for	 ﾠ a	 ﾠ mission	 ﾠ of	 ﾠ multibeam	 ﾠ bathymetry	 ﾠ and	 ﾠ high-ﾭ‐resolution	 ﾠ
sidescan	 ﾠsonar	 ﾠrecordings	 ﾠover	 ﾠa	 ﾠtriple	 ﾠjunction	 ﾠand	 ﾠpart	 ﾠof	 ﾠa	 ﾠpolygon	 ﾠ(JC060-ﾭ‐061-ﾭ‐AUV41,	 ﾠWP159,	 ﾠon	 ﾠ
station:	 ﾠ1825z,	 ﾠin:	 ﾠ1917z,	 ﾠnavigated	 ﾠand	 ﾠon	 ﾠits	 ﾠway:	 ﾠ2118z).	 ﾠUnfortunately,	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠwas	 ﾠstill	 ﾠtoo	 ﾠ
rough	 ﾠto	 ﾠcarry	 ﾠout	 ﾠan	 ﾠROV	 ﾠdive,	 ﾠso	 ﾠwe	 ﾠresorted	 ﾠto	 ﾠEM120	 ﾠsurveying	 ﾠ(JC060-ﾭ‐062-ﾭ‐SWATH05).	 ﾠBut	 ﾠalso	 ﾠ
here	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠcaused	 ﾠdifficult	 ﾠconditions,	 ﾠand	 ﾠno	 ﾠuseful	 ﾠheading	 ﾠcould	 ﾠbe	 ﾠfound	 ﾠon	 ﾠwhich	 ﾠboth	 ﾠ
reciprocal	 ﾠsurvey	 ﾠdirections	 ﾠwould	 ﾠgive	 ﾠgood	 ﾠdata.	 ﾠInstead	 ﾠdata	 ﾠwas	 ﾠrecorded	 ﾠin	 ﾠone	 ﾠdirection	 ﾠonly.	 ﾠ
	 ﾠ
Thursday	 ﾠ	 ﾠ26	 ﾠMay	 ﾠ2011	 ﾠ(JD146)	 ﾠ
We	 ﾠbroke	 ﾠoff	 ﾠthe	 ﾠEM120	 ﾠsurvey	 ﾠat	 ﾠ0919z,	 ﾠto	 ﾠadd	 ﾠin	 ﾠa	 ﾠpiston	 ﾠcore	 ﾠto	 ﾠthe	 ﾠprogramme	 ﾠbefore	 ﾠpicking	 ﾠ
up	 ﾠAutosub.	 ﾠThe	 ﾠcore	 ﾠ(JC060-ﾭ‐063-ﾭ‐PC10,	 ﾠWP177,	 ﾠon	 ﾠstation:	 ﾠ1011z,	 ﾠin:	 ﾠ1031z,	 ﾠon	 ﾠbottom:	 ﾠ1105z,	 ﾠon	 ﾠ
deck:	 ﾠ1158z)	 ﾠwas	 ﾠlocated	 ﾠat	 ﾠthe	 ﾠcentre	 ﾠof	 ﾠthe	 ﾠpolygon,	 ﾠand	 ﾠwas	 ﾠa	 ﾠgreat	 ﾠsuccess:	 ﾠ13.5m	 ﾠof	 ﾠcore	 ﾠfor	 ﾠ19 
 
geochemical	 ﾠanalysis.	 ﾠThe	 ﾠstratigraphy	 ﾠwas	 ﾠvery	 ﾠsimilar	 ﾠto	 ﾠPC09:	 ﾠa	 ﾠsequence	 ﾠof	 ﾠdarker	 ﾠand	 ﾠlighter	 ﾠ
deposits,	 ﾠ probably	 ﾠ representing	 ﾠ colder	 ﾠ and	 ﾠ warmer	 ﾠ stages,	 ﾠ with	 ﾠ a	 ﾠ lot	 ﾠ of	 ﾠ bioturbation.	 ﾠ While	 ﾠ
positioning	 ﾠthis	 ﾠcore,	 ﾠwe	 ﾠalreay	 ﾠtracked	 ﾠthe	 ﾠAutosub	 ﾠon	 ﾠthe	 ﾠUSBL	 ﾠsystem.	 ﾠIt	 ﾠturned	 ﾠout	 ﾠthat	 ﾠthe	 ﾠ
vehicle	 ﾠwas	 ﾠrunning	 ﾠlate	 ﾠon	 ﾠits	 ﾠtrack,	 ﾠhence	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠcut	 ﾠthe	 ﾠmission	 ﾠshort	 ﾠwith	 ﾠan	 ﾠhour,	 ﾠto	 ﾠ
allow	 ﾠenough	 ﾠtime	 ﾠfor	 ﾠROV	 ﾠsurveying	 ﾠlater.	 ﾠAt	 ﾠ1310z,	 ﾠAutosub	 ﾠwas	 ﾠat	 ﾠthe	 ﾠsurface	 ﾠand	 ﾠby	 ﾠ1344z	 ﾠit	 ﾠwas	 ﾠ
on	 ﾠdeck.	 ﾠWe	 ﾠimmediately	 ﾠproceeded	 ﾠto	 ﾠdeploy	 ﾠthe	 ﾠROV	 ﾠon	 ﾠa	 ﾠtransect	 ﾠacross	 ﾠthe	 ﾠtriple	 ﾠjunction	 ﾠand	 ﾠ
across	 ﾠ the	 ﾠ first	 ﾠ piston	 ﾠ core	 ﾠ site	 ﾠ (JC060-ﾭ‐064-ﾭ‐ROV12,	 ﾠ on	 ﾠ station:	 ﾠ 1421z,	 ﾠ in:	 ﾠ 1425z,	 ﾠ out:	 ﾠ 1550z).	 ﾠ
Unfortunately,	 ﾠwhen	 ﾠthe	 ﾠsystem	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠseabed,	 ﾠthere	 ﾠwas	 ﾠa	 ﾠproblem	 ﾠwith	 ﾠthe	 ﾠspooling	 ﾠof	 ﾠthe	 ﾠ
tether,	 ﾠand	 ﾠthe	 ﾠROV	 ﾠhad	 ﾠto	 ﾠbe	 ﾠbrought	 ﾠup	 ﾠagain.	 ﾠThe	 ﾠproblem	 ﾠwas	 ﾠsolved	 ﾠfairly	 ﾠquickly,	 ﾠand	 ﾠat	 ﾠ1557z	 ﾠ
the	 ﾠvehicle	 ﾠwas	 ﾠback	 ﾠin	 ﾠthe	 ﾠwater	 ﾠ(JC060-ﾭ‐065-ﾭ‐ROV13:	 ﾠin:	 ﾠ1557z,	 ﾠbottom:	 ﾠ1631z,	 ﾠoff:	 ﾠ2059z,	 ﾠdeck:	 ﾠ
2143z).	 ﾠThe	 ﾠshort	 ﾠdelay	 ﾠhad	 ﾠgiven	 ﾠus	 ﾠthe	 ﾠtime	 ﾠto	 ﾠprocess	 ﾠthe	 ﾠfirst	 ﾠbathymetry	 ﾠdata	 ﾠfrom	 ﾠAutosub	 ﾠ
Mission	 ﾠ41,	 ﾠand	 ﾠthe	 ﾠvideosurvey	 ﾠtransect	 ﾠwas	 ﾠadapted	 ﾠslightly	 ﾠto	 ﾠlook	 ﾠat	 ﾠa	 ﾠnumber	 ﾠof	 ﾠfeatures	 ﾠ
identified	 ﾠon	 ﾠthe	 ﾠbathymetry.	 ﾠTwo	 ﾠpotential	 ﾠpockmarks	 ﾠwere	 ﾠinvestigated,	 ﾠthe	 ﾠfirst	 ﾠone	 ﾠturning	 ﾠout	 ﾠ
to	 ﾠbe	 ﾠa	 ﾠlarge	 ﾠdropstone	 ﾠwith	 ﾠassociated	 ﾠscour	 ﾠmark,	 ﾠthe	 ﾠsecond	 ﾠone	 ﾠindeed	 ﾠbeing	 ﾠa	 ﾠpockmark	 ﾠwith	 ﾠa	 ﾠ
large	 ﾠ number	 ﾠ of	 ﾠ boulders	 ﾠ and	 ﾠ gravel	 ﾠ at	 ﾠ the	 ﾠ bottom.	 ﾠ No	 ﾠ indication	 ﾠ of	 ﾠ active	 ﾠ seepage	 ﾠ was	 ﾠ seen	 ﾠ
(bubbles,	 ﾠshimmering	 ﾠwater,	 ﾠbacterial	 ﾠmats),	 ﾠbut	 ﾠthe	 ﾠsediment	 ﾠdrape	 ﾠon	 ﾠthe	 ﾠboulders	 ﾠwas	 ﾠvery	 ﾠ
limited,	 ﾠwhich	 ﾠsuggested	 ﾠpotential	 ﾠrecent	 ﾠflow.	 ﾠThe	 ﾠrest	 ﾠof	 ﾠthe	 ﾠtransect	 ﾠwas	 ﾠfairly	 ﾠhomogeneous,	 ﾠ
although	 ﾠ a	 ﾠ depth	 ﾠ zonation	 ﾠ could	 ﾠ be	 ﾠ seen	 ﾠ in	 ﾠ the	 ﾠ benthic	 ﾠ communities.	 ﾠ After	 ﾠ crossing	 ﾠ the	 ﾠ triple	 ﾠ
junction	 ﾠ twice,	 ﾠ it	 ﾠ was	 ﾠ decided	 ﾠ to	 ﾠ bring	 ﾠ the	 ﾠ ROV	 ﾠ on	 ﾠ board	 ﾠ and	 ﾠ relocate	 ﾠ to	 ﾠ a	 ﾠ different	 ﾠ feature	 ﾠ
identified	 ﾠon	 ﾠthe	 ﾠbathymetry	 ﾠdata.	 ﾠA	 ﾠshort	 ﾠdive	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠthere	 ﾠ(JC060-ﾭ‐066-ﾭ‐ROV14,	 ﾠin:	 ﾠ2227z,	 ﾠ
bottom:	 ﾠ2300z,	 ﾠoff:	 ﾠ0000z,	 ﾠon	 ﾠdeck:	 ﾠ0046z),	 ﾠfocussing	 ﾠon	 ﾠa	 ﾠlarge	 ﾠand	 ﾠenigmatic	 ﾠrock	 ﾠwith	 ﾠassociated	 ﾠ
fauna	 ﾠ(octopus,	 ﾠLophelia	 ﾠcoral,	 ﾠwolffish).	 ﾠThe	 ﾠsetting	 ﾠand	 ﾠshape	 ﾠ(large	 ﾠnumber	 ﾠof	 ﾠcircular	 ﾠholes)	 ﾠof	 ﾠ
the	 ﾠrock	 ﾠwere	 ﾠpuzzling,	 ﾠand	 ﾠdetailed	 ﾠinvestigation	 ﾠof	 ﾠthe	 ﾠvideo	 ﾠ&	 ﾠphoto	 ﾠdata	 ﾠwill	 ﾠbe	 ﾠnecessary	 ﾠto	 ﾠ
identify	 ﾠits	 ﾠorigin	 ﾠand	 ﾠrole.	 ﾠ
	 ﾠ
Friday	 ﾠ27	 ﾠMay	 ﾠ2011	 ﾠ(JD	 ﾠ147)	 ﾠ
After	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠrecovered,	 ﾠwe	 ﾠset	 ﾠout	 ﾠto	 ﾠpiston	 ﾠcore	 ﾠthe	 ﾠpockmark	 ﾠdiscovered	 ﾠduring	 ﾠROV	 ﾠdive	 ﾠ
13.	 ﾠ However,	 ﾠ by	 ﾠ the	 ﾠ time	 ﾠ the	 ﾠ ship	 ﾠ was	 ﾠ in	 ﾠ position	 ﾠ and	 ﾠ the	 ﾠ core	 ﾠ was	 ﾠ rigged	 ﾠ up,	 ﾠ the	 ﾠ weather	 ﾠ
conditions	 ﾠhad	 ﾠdeteriorated,	 ﾠand	 ﾠthe	 ﾠoperation	 ﾠwas	 ﾠdelayed	 ﾠby	 ﾠ2	 ﾠhours.	 ﾠBy	 ﾠ0328z	 ﾠthe	 ﾠship	 ﾠwas	 ﾠback	 ﾠ
on	 ﾠstation,	 ﾠand	 ﾠthe	 ﾠcore	 ﾠcould	 ﾠbe	 ﾠtaken	 ﾠ(JC060-ﾭ‐067-ﾭ‐PC11,	 ﾠin:	 ﾠ0351z,	 ﾠbottom:	 ﾠ0436,	 ﾠdeck:	 ﾠ0517z).	 ﾠIt	 ﾠ
was	 ﾠsuccessful,	 ﾠand	 ﾠrecovered	 ﾠ3.6m	 ﾠof	 ﾠsediment,	 ﾠincluding	 ﾠa	 ﾠlayer	 ﾠof	 ﾠsmall	 ﾠgravel	 ﾠpieces	 ﾠat	 ﾠthe	 ﾠtop.	 ﾠA	 ﾠ
CTD	 ﾠwas	 ﾠtaken	 ﾠat	 ﾠthe	 ﾠsame	 ﾠlocation	 ﾠ(JC060-ﾭ‐068-ﾭ‐CTD03,	 ﾠin:	 ﾠ0636z,	 ﾠbottom:	 ﾠ0731z,	 ﾠdeck:	 ﾠ0820z).	 ﾠThis	 ﾠ
was	 ﾠfollowed	 ﾠby	 ﾠa	 ﾠMegacore	 ﾠat	 ﾠWP158,	 ﾠthe	 ﾠfirst	 ﾠpiston	 ﾠcore	 ﾠ&	 ﾠCTD	 ﾠsite	 ﾠof	 ﾠyesterday	 ﾠ(JC060-ﾭ‐069-ﾭ‐
Mega07,	 ﾠ in:	 ﾠ 0845z,	 ﾠ on	 ﾠ bottom:	 ﾠ 0927z,	 ﾠ deck:	 ﾠ 1001z).	 ﾠ Also	 ﾠ the	 ﾠ second	 ﾠ core	 ﾠ site	 ﾠ from	 ﾠ yesterday	 ﾠ
(WP177)	 ﾠwas	 ﾠcomplemented	 ﾠwith	 ﾠa	 ﾠCTD	 ﾠ(JC060-ﾭ‐070-ﾭ‐CTD04,	 ﾠin:	 ﾠ1054z,	 ﾠbottom:	 ﾠ1154z,	 ﾠdeck:	 ﾠ1225z)	 ﾠ
and	 ﾠa	 ﾠmegacore.	 ﾠThe	 ﾠlatter	 ﾠhad	 ﾠto	 ﾠbe	 ﾠrepeated	 ﾠas	 ﾠnot	 ﾠenough	 ﾠsediment	 ﾠwas	 ﾠrecovered	 ﾠin	 ﾠthe	 ﾠtubes	 ﾠ
to	 ﾠprovide	 ﾠa	 ﾠsensible	 ﾠgeochemical	 ﾠprofile	 ﾠin	 ﾠthe	 ﾠshallow	 ﾠseafloor	 ﾠ(JC060-ﾭ‐071-ﾭ‐Mega08,	 ﾠin:	 ﾠ1258z,	 ﾠ
bottom:	 ﾠ1340z,	 ﾠdeck:	 ﾠ1419z;	 ﾠJC060-ﾭ‐072-ﾭ‐Mega09,	 ﾠin:	 ﾠ1432z,	 ﾠbottom:	 ﾠ1511z,	 ﾠdeck:	 ﾠ1547z).	 ﾠBy	 ﾠthat	 ﾠ
time	 ﾠthe	 ﾠweather	 ﾠconditions	 ﾠand	 ﾠsea	 ﾠstate	 ﾠhad	 ﾠdeteriorated	 ﾠto	 ﾠa	 ﾠlevel	 ﾠthat	 ﾠmade	 ﾠover-ﾭ‐the-ﾭ‐side	 ﾠwork	 ﾠ
quite	 ﾠdifficult.	 ﾠWith	 ﾠworse	 ﾠweather	 ﾠto	 ﾠcome,	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠstop	 ﾠthe	 ﾠwork	 ﾠin	 ﾠthe	 ﾠHatton	 ﾠBasin	 ﾠand	 ﾠ
to	 ﾠmove	 ﾠon	 ﾠto	 ﾠthe	 ﾠnext	 ﾠstudy	 ﾠarea,	 ﾠRockall	 ﾠBank.	 ﾠWe	 ﾠstarted	 ﾠour	 ﾠtransit	 ﾠat	 ﾠ1647z	 ﾠ
	 ﾠ
Saturday	 ﾠ28	 ﾠMay	 ﾠ2011	 ﾠ(JD148)	 ﾠ
The	 ﾠtransit	 ﾠcontinued	 ﾠuntil	 ﾠca	 ﾠ0834z	 ﾠin	 ﾠthe	 ﾠmorning,	 ﾠthe	 ﾠship	 ﾠtravelling	 ﾠwith	 ﾠthe	 ﾠsea.	 ﾠAt	 ﾠthat	 ﾠpoint	 ﾠwe	 ﾠ
had	 ﾠalready	 ﾠpassed	 ﾠthe	 ﾠstudy	 ﾠarea,	 ﾠso	 ﾠthe	 ﾠship	 ﾠturned	 ﾠback	 ﾠinto	 ﾠthe	 ﾠwind	 ﾠand	 ﾠslowly	 ﾠhoved	 ﾠtowards	 ﾠ
the	 ﾠfirst	 ﾠwaypoint.	 ﾠHowever,	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠwas	 ﾠstill	 ﾠtoo	 ﾠsevere	 ﾠfor	 ﾠany	 ﾠwork	 ﾠto	 ﾠbe	 ﾠcarried	 ﾠout	 ﾠ(up	 ﾠto	 ﾠ
6m	 ﾠswell),	 ﾠand	 ﾠthe	 ﾠscientific	 ﾠteam	 ﾠhad	 ﾠto	 ﾠstay	 ﾠon	 ﾠstandby	 ﾠuntil	 ﾠ1900z,	 ﾠwhen	 ﾠwork	 ﾠrestarted	 ﾠwith	 ﾠan	 ﾠ
SBP120	 ﾠ line	 ﾠ to	 ﾠ identify	 ﾠ 3	 ﾠ piston	 ﾠ coring	 ﾠ sites	 ﾠa c r o s s 	 ﾠt h e 	 ﾠR o c k a l l 	 ﾠB a n k 	 ﾠM a s s 	 ﾠF l o w 	 ﾠh e a d w a l l 	 ﾠs c a r p 	 ﾠ
(studied	 ﾠby	 ﾠthe	 ﾠIrish	 ﾠrepresentative	 ﾠfrom	 ﾠthe	 ﾠUniversiy	 ﾠCollege	 ﾠCork).	 ﾠUnfortunately	 ﾠthe	 ﾠcourse	 ﾠwith	 ﾠ
heading	 ﾠ215°	 ﾠcaused	 ﾠtoo	 ﾠmany	 ﾠbubbles	 ﾠunder	 ﾠthe	 ﾠhull,	 ﾠand	 ﾠthe	 ﾠdata	 ﾠwas	 ﾠof	 ﾠsuch	 ﾠpoor	 ﾠquality	 ﾠthat	 ﾠit	 ﾠ
was	 ﾠdecided	 ﾠto	 ﾠtravel	 ﾠto	 ﾠthe	 ﾠnorthern	 ﾠend	 ﾠof	 ﾠthe	 ﾠline	 ﾠand	 ﾠrun	 ﾠthe	 ﾠgeophysical	 ﾠsurvey	 ﾠin	 ﾠthe	 ﾠopposite	 ﾠ20 
 
direction.	 ﾠBy	 ﾠ2029z	 ﾠwe	 ﾠthen	 ﾠturned	 ﾠto	 ﾠa	 ﾠheading	 ﾠof	 ﾠ152°,	 ﾠwhich	 ﾠproduced	 ﾠgood	 ﾠdata.	 ﾠThe	 ﾠsurvey	 ﾠ
finished	 ﾠat	 ﾠ2231z,	 ﾠwhen	 ﾠthe	 ﾠfirst	 ﾠcoring	 ﾠsite	 ﾠwas	 ﾠreached.	 ﾠ	 ﾠ
The	 ﾠfirst	 ﾠpiston	 ﾠcore	 ﾠ(JC060-ﾭ‐073-ﾭ‐PC12,	 ﾠon	 ﾠstation:	 ﾠ2224z,	 ﾠin:	 ﾠ2301z,	 ﾠon	 ﾠbottom:	 ﾠ2335z,	 ﾠdeck:	 ﾠ0011z)	 ﾠ
used	 ﾠa	 ﾠ9m	 ﾠbarrel,	 ﾠand	 ﾠfailed.	 ﾠThe	 ﾠcorer	 ﾠsheared	 ﾠat	 ﾠthe	 ﾠjunction	 ﾠbetween	 ﾠthe	 ﾠ6	 ﾠand	 ﾠ3m	 ﾠbarrel.	 ﾠ
	 ﾠ
Sunday	 ﾠ29	 ﾠMay	 ﾠ2011	 ﾠ(JD149)	 ﾠ
It	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠtry	 ﾠcoring	 ﾠthe	 ﾠsame	 ﾠsite	 ﾠagain	 ﾠwith	 ﾠa	 ﾠ6m	 ﾠbarrel.	 ﾠUnfortunately,	 ﾠagain,	 ﾠthe	 ﾠcore	 ﾠ
cutter	 ﾠsheared	 ﾠoff	 ﾠand	 ﾠthe	 ﾠcore	 ﾠwas	 ﾠunsuccessful	 ﾠ(JC060-ﾭ‐074-ﾭ‐PC13,	 ﾠin:	 ﾠ0122z,	 ﾠbottom:	 ﾠ0157z,	 ﾠdeck:	 ﾠ
0243z),	 ﾠalthough	 ﾠthere	 ﾠwas	 ﾠagain	 ﾠa	 ﾠ3.7T	 ﾠpull-ﾭ‐out,	 ﾠindicating	 ﾠthe	 ﾠcorer	 ﾠhad	 ﾠgone	 ﾠinto	 ﾠthe	 ﾠsediment.	 ﾠ
The	 ﾠnext	 ﾠcore	 ﾠwas	 ﾠrigged	 ﾠup,	 ﾠbut	 ﾠbefore	 ﾠit	 ﾠcould	 ﾠbe	 ﾠdeployed	 ﾠthe	 ﾠwindspeed	 ﾠincreased	 ﾠconsiderably	 ﾠ
and	 ﾠthe	 ﾠweather	 ﾠsituation	 ﾠwas	 ﾠconsidered	 ﾠunsuitable	 ﾠfor	 ﾠfurther	 ﾠpiston	 ﾠcoring.	 ﾠAgain	 ﾠthe	 ﾠship	 ﾠhoved	 ﾠ
to,	 ﾠavoiding	 ﾠthe	 ﾠworst	 ﾠof	 ﾠthe	 ﾠweather.	 ﾠBy	 ﾠ1141z	 ﾠthe	 ﾠsituation	 ﾠhad	 ﾠameliorated	 ﾠenough	 ﾠto	 ﾠstart	 ﾠthe	 ﾠ
transit	 ﾠback	 ﾠto	 ﾠthe	 ﾠnext	 ﾠpoint	 ﾠof	 ﾠwork.	 ﾠIt	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠavoid	 ﾠpiston	 ﾠcoring	 ﾠfor	 ﾠa	 ﾠwhile,	 ﾠand	 ﾠto	 ﾠtry	 ﾠ
collecting	 ﾠmegacore	 ﾠsamples	 ﾠinside	 ﾠand	 ﾠoutside	 ﾠof	 ﾠthe	 ﾠHaddock	 ﾠBox	 ﾠprotected	 ﾠarea,	 ﾠfor	 ﾠmacrofauna	 ﾠ
analysis	 ﾠcarried	 ﾠout	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠAberdeen.	 ﾠ
The	 ﾠ first	 ﾠ station	 ﾠ was	 ﾠ reached	 ﾠ at	 ﾠ 1615z,	 ﾠ but	 ﾠ the	 ﾠ deployment	 ﾠ of	 ﾠ the	 ﾠ megacore	 ﾠ was	 ﾠ stopped	 ﾠ
immediately	 ﾠbecause	 ﾠof	 ﾠa	 ﾠproblem	 ﾠwith	 ﾠthe	 ﾠwinch.	 ﾠThe	 ﾠship’s	 ﾠengineers	 ﾠtended	 ﾠto	 ﾠthe	 ﾠproblem	 ﾠ
immediately,	 ﾠbut	 ﾠby	 ﾠ1830z	 ﾠno	 ﾠsolution	 ﾠwas	 ﾠfound,	 ﾠso	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠreturn	 ﾠto	 ﾠpiston	 ﾠcoring	 ﾠ(using	 ﾠ
the	 ﾠplasma	 ﾠrope	 ﾠinstead	 ﾠof	 ﾠthe	 ﾠmetal	 ﾠcoring	 ﾠwire).	 ﾠ	 ﾠA	 ﾠdifferent	 ﾠsite	 ﾠwas	 ﾠchosen	 ﾠcompared	 ﾠto	 ﾠthis	 ﾠ
morning,	 ﾠand	 ﾠa	 ﾠ12m	 ﾠbarrel	 ﾠwas	 ﾠrigged	 ﾠ(JC060-ﾭ‐075-ﾭ‐PC14,	 ﾠon	 ﾠstation:	 ﾠ2036z,	 ﾠin	 ﾠwater:	 ﾠ2051z,	 ﾠon	 ﾠ
bottom:	 ﾠ2121z,	 ﾠon	 ﾠdeck:	 ﾠ2154z).	 ﾠUnfortunately,	 ﾠalso	 ﾠthis	 ﾠsite	 ﾠproved	 ﾠdifficult,	 ﾠand	 ﾠthe	 ﾠbarrel	 ﾠcame	 ﾠ
back	 ﾠbent.	 ﾠA	 ﾠshort	 ﾠcore	 ﾠsection	 ﾠof	 ﾠ0.5m	 ﾠwas	 ﾠrescued,	 ﾠcontaining	 ﾠHolocene	 ﾠsand	 ﾠoverlying	 ﾠmuddier	 ﾠ
sediments	 ﾠwith	 ﾠdropstones.	 ﾠ
As	 ﾠthe	 ﾠcoring	 ﾠwire	 ﾠwas	 ﾠstill	 ﾠnot	 ﾠrepaired,	 ﾠand	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠwas	 ﾠstill	 ﾠtoo	 ﾠhigh	 ﾠto	 ﾠcarry	 ﾠout	 ﾠany	 ﾠROV	 ﾠ
work,	 ﾠwe	 ﾠresorted	 ﾠto	 ﾠmultibeam	 ﾠmapping	 ﾠof	 ﾠan	 ﾠarea	 ﾠcrossing	 ﾠthe	 ﾠboundary	 ﾠof	 ﾠthe	 ﾠHaddock	 ﾠBox	 ﾠ
protected	 ﾠarea,	 ﾠto	 ﾠprepare	 ﾠfor	 ﾠa	 ﾠpotential	 ﾠAUV	 ﾠmission	 ﾠtomorrow	 ﾠ(JC060-ﾭ‐076-ﾭ‐Swath06,	 ﾠstart:	 ﾠ2358z,	 ﾠ
end:	 ﾠ1209z).	 ﾠ
	 ﾠ
Monday	 ﾠ30	 ﾠMay	 ﾠ2011	 ﾠ(JD	 ﾠ150)	 ﾠ
The	 ﾠEM710	 ﾠswath	 ﾠsurvey	 ﾠcontinued	 ﾠthroughout	 ﾠthe	 ﾠmorning,	 ﾠas	 ﾠthe	 ﾠengineers	 ﾠtended	 ﾠto	 ﾠthe	 ﾠwinch	 ﾠ
problem,	 ﾠwhile	 ﾠthe	 ﾠcoring	 ﾠtechs	 ﾠdevised	 ﾠan	 ﾠalternative	 ﾠmethod	 ﾠfor	 ﾠmegacoring,	 ﾠusing	 ﾠthe	 ﾠplasma	 ﾠ
wire.	 ﾠBy	 ﾠlunchtime,	 ﾠhowever,	 ﾠthe	 ﾠwinch	 ﾠproblem	 ﾠwas	 ﾠsolved	 ﾠin	 ﾠa	 ﾠsense:	 ﾠusing	 ﾠparts	 ﾠof	 ﾠthe	 ﾠplasma	 ﾠ
winch,	 ﾠthe	 ﾠwinches	 ﾠdriving	 ﾠthe	 ﾠcoring	 ﾠwire	 ﾠand	 ﾠCTD	 ﾠwire	 ﾠwere	 ﾠrepaired.	 ﾠAs	 ﾠthings	 ﾠstand	 ﾠfor	 ﾠthe	 ﾠ
moment,	 ﾠthe	 ﾠplasma	 ﾠwire	 ﾠwill	 ﾠno	 ﾠlonger	 ﾠbe	 ﾠrequired	 ﾠthroughout	 ﾠthe	 ﾠcruise,	 ﾠand	 ﾠwe	 ﾠreverted	 ﾠfully	 ﾠ
back	 ﾠto	 ﾠthe	 ﾠtraditional	 ﾠsteel	 ﾠwire.	 ﾠThis	 ﾠwas	 ﾠimmediately	 ﾠused	 ﾠfor	 ﾠa	 ﾠmegacore	 ﾠ(JC060-ﾭ‐077-ﾭ‐MC10,	 ﾠ	 ﾠ
WP199,	 ﾠon	 ﾠstartion:	 ﾠ1336z,	 ﾠin:	 ﾠ1356z,	 ﾠbottom:	 ﾠ1417z,	 ﾠdeck:	 ﾠ1437z),	 ﾠat	 ﾠca.	 ﾠ500m	 ﾠwater	 ﾠdepth	 ﾠinside	 ﾠ
the	 ﾠHaddock	 ﾠBox.	 ﾠHowever,	 ﾠthe	 ﾠcore	 ﾠcame	 ﾠback	 ﾠempty,	 ﾠwith	 ﾠonly	 ﾠa	 ﾠfew	 ﾠpieces	 ﾠof	 ﾠshell	 ﾠdebris	 ﾠand	 ﾠ
coarse	 ﾠsand	 ﾠstuck	 ﾠto	 ﾠthe	 ﾠframe.	 ﾠA	 ﾠsecond	 ﾠattempt	 ﾠ(JC060-ﾭ‐078-ﾭ‐MC11,	 ﾠWP197,	 ﾠstation:	 ﾠ1524z,	 ﾠin:	 ﾠ
1535z,	 ﾠseabed:	 ﾠ1555z,	 ﾠdeck:	 ﾠ1619z)	 ﾠgave	 ﾠthe	 ﾠsame	 ﾠresult,	 ﾠand	 ﾠa	 ﾠthird	 ﾠdeployment	 ﾠconfirmed	 ﾠour	 ﾠ
impression	 ﾠthat	 ﾠthe	 ﾠseabed	 ﾠin	 ﾠthis	 ﾠarea	 ﾠis	 ﾠtoo	 ﾠcoarse	 ﾠfor	 ﾠmegacoring	 ﾠ(JC060-ﾭ‐079-ﾭ‐MC12,	 ﾠWP198,	 ﾠ
station:	 ﾠ1658z,	 ﾠin:	 ﾠ1700z,	 ﾠseabed:	 ﾠ1719z,	 ﾠdeck:	 ﾠ1739z).	 ﾠ	 ﾠ
The	 ﾠ next	 ﾠ operation	 ﾠ on	 ﾠ the	 ﾠ list	 ﾠ was	 ﾠ another	 ﾠ mission	 ﾠ for	 ﾠ Autosub,	 ﾠ crossing	 ﾠ the	 ﾠ boundary	 ﾠ of	 ﾠ the	 ﾠ
protected	 ﾠarea	 ﾠ(JC060-ﾭ‐080-ﾭ‐AUV42,	 ﾠlaunched:	 ﾠ2006z).	 ﾠOnce	 ﾠthe	 ﾠnavigation	 ﾠtie-ﾭ‐in	 ﾠwas	 ﾠcarried	 ﾠout,	 ﾠwe	 ﾠ
returned	 ﾠ to	 ﾠ coring	 ﾠ for	 ﾠ the	 ﾠ University	 ﾠ of	 ﾠ Aberdeen,	 ﾠ in	 ﾠ a	 ﾠ last	 ﾠ attempt	 ﾠ to	 ﾠ gather	 ﾠ samples	 ﾠ for	 ﾠ
macrofauna	 ﾠ analysis,	 ﾠ this	 ﾠ time	 ﾠ using	 ﾠ the	 ﾠ boxcore.	 ﾠ However,	 ﾠ the	 ﾠ first	 ﾠ boxcore	 ﾠ (JC060-ﾭ‐081-ﾭ‐BX15,	 ﾠ
WP199,	 ﾠin:	 ﾠ2319z,	 ﾠseabed:	 ﾠ2339z,	 ﾠdeck:	 ﾠ2356z)	 ﾠfailed.	 ﾠ
	 ﾠ
Tuesday	 ﾠ31	 ﾠMay	 ﾠ2011	 ﾠ(JD151)	 ﾠ
Two	 ﾠmore	 ﾠboxcoring	 ﾠattempts	 ﾠwere	 ﾠundertaken	 ﾠ(JC060-ﾭ‐082-ﾭ‐BX16,	 ﾠWP197,	 ﾠin:	 ﾠ0045z,	 ﾠseabed:	 ﾠ0107z,	 ﾠ
deck:	 ﾠ0126z	 ﾠand	 ﾠJC060-ﾭ‐083-ﾭ‐BX17,	 ﾠWP198,	 ﾠin:	 ﾠ0213z,	 ﾠseabed:	 ﾠ0233z,	 ﾠdeck:	 ﾠ0253z),	 ﾠbut	 ﾠthey	 ﾠdid	 ﾠnot	 ﾠ
bring	 ﾠback	 ﾠanything	 ﾠbetter	 ﾠthan	 ﾠa	 ﾠwashed	 ﾠout	 ﾠsample	 ﾠof	 ﾠcoarse	 ﾠsand	 ﾠand	 ﾠshell	 ﾠhash.	 ﾠIt	 ﾠwas	 ﾠdecided	 ﾠ21 
 
to	 ﾠgive	 ﾠup	 ﾠon	 ﾠthe	 ﾠsampling	 ﾠfor	 ﾠmacrofauna	 ﾠin	 ﾠthis	 ﾠarea,	 ﾠand	 ﾠwe	 ﾠsteamed	 ﾠback	 ﾠto	 ﾠthe	 ﾠAutosub	 ﾠrendez-ﾭ‐
vous	 ﾠpoint.	 ﾠUpon	 ﾠarrival	 ﾠ(0552z),	 ﾠAutosub	 ﾠwas	 ﾠcontacted	 ﾠwithout	 ﾠproblem,	 ﾠand	 ﾠthe	 ﾠvehicle	 ﾠwas	 ﾠon	 ﾠ
deck	 ﾠby	 ﾠ0700z.	 ﾠBy	 ﾠthat	 ﾠtime	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠhad	 ﾠcalmed	 ﾠdown	 ﾠto	 ﾠsuch	 ﾠextent	 ﾠthat	 ﾠwe	 ﾠcould	 ﾠdeploy	 ﾠthe	 ﾠ
ROV	 ﾠfor	 ﾠa	 ﾠshort	 ﾠdive	 ﾠto	 ﾠgroundtruth	 ﾠthe	 ﾠhigh-ﾭ‐resolution	 ﾠsidescan	 ﾠsonar	 ﾠthat	 ﾠAutosub	 ﾠhad	 ﾠcollected	 ﾠ
(although	 ﾠby	 ﾠthat	 ﾠtime	 ﾠthe	 ﾠdata	 ﾠwas	 ﾠstill	 ﾠdownloading	 ﾠfrom	 ﾠthe	 ﾠAUV,	 ﾠso	 ﾠthe	 ﾠROV	 ﾠdive	 ﾠtrack	 ﾠhad	 ﾠto	 ﾠbe	 ﾠ
chosen	 ﾠrandomly).	 ﾠWe	 ﾠdecided	 ﾠto	 ﾠfirst	 ﾠgroundtruth	 ﾠthe	 ﾠseabed	 ﾠinside	 ﾠthe	 ﾠHaddock	 ﾠBox,	 ﾠhoping	 ﾠfor	 ﾠa	 ﾠ
further	 ﾠchance	 ﾠof	 ﾠa	 ﾠsecond	 ﾠROV	 ﾠdive	 ﾠoutside	 ﾠthe	 ﾠbox	 ﾠlater	 ﾠon.	 ﾠDive	 ﾠ15	 ﾠ(JC060-ﾭ‐084-ﾭ‐ROV15,	 ﾠstation:	 ﾠ
0745z,	 ﾠin:	 ﾠ0750,	 ﾠseabed:	 ﾠ0801z,	 ﾠoff:	 ﾠ0946z,	 ﾠdeck:	 ﾠ1006z)	 ﾠshowed	 ﾠus	 ﾠa	 ﾠsandy	 ﾠseabed	 ﾠwith	 ﾠglacial	 ﾠ
dropstones	 ﾠ of	 ﾠ all	 ﾠ sizes,	 ﾠ inhabited	 ﾠ by	 ﾠ urchins,	 ﾠ hermit	 ﾠ crabs	 ﾠ carrying	 ﾠ anemones,	 ﾠ a	 ﾠ variety	 ﾠ of	 ﾠ fish	 ﾠ
species	 ﾠ and	 ﾠ holothurians.	 ﾠ Unfortunately,	 ﾠ several	 ﾠ of	 ﾠ the	 ﾠ holothurians	 ﾠ appeared	 ﾠ damaged,	 ﾠ and	 ﾠ
evidence	 ﾠof	 ﾠbroken	 ﾠcold-ﾭ‐water	 ﾠcorals	 ﾠwas	 ﾠseen.	 ﾠLater	 ﾠon	 ﾠtoday,	 ﾠonce	 ﾠthe	 ﾠsidescan	 ﾠsonar	 ﾠdata	 ﾠwas	 ﾠ
processed,	 ﾠit	 ﾠbecame	 ﾠclear	 ﾠthat	 ﾠtrawling	 ﾠcontinues	 ﾠin	 ﾠthe	 ﾠarea,	 ﾠboth	 ﾠinside	 ﾠand	 ﾠoutside	 ﾠthe	 ﾠHaddock	 ﾠ
box.	 ﾠ
However,	 ﾠthe	 ﾠwind	 ﾠpicked	 ﾠup	 ﾠto	 ﾠspeeds	 ﾠexceeding	 ﾠ30kn,	 ﾠand	 ﾠfurther	 ﾠROV	 ﾠoperations	 ﾠwere	 ﾠput	 ﾠon	 ﾠ
hold.	 ﾠWe	 ﾠwaited	 ﾠin	 ﾠthe	 ﾠarea	 ﾠfor	 ﾠa	 ﾠpotential	 ﾠweather	 ﾠwindow	 ﾠlater	 ﾠon	 ﾠthat	 ﾠday,	 ﾠbut	 ﾠby	 ﾠ1545z	 ﾠit	 ﾠ
became	 ﾠ clear	 ﾠ that	 ﾠ the	 ﾠ conditions	 ﾠ would	 ﾠ not	 ﾠ get	 ﾠ much	 ﾠ better	 ﾠ within	 ﾠ the	 ﾠ foreseable	 ﾠ future.	 ﾠ The	 ﾠ
weather	 ﾠforecast	 ﾠpredicted	 ﾠeven	 ﾠmore	 ﾠgales	 ﾠand	 ﾠa	 ﾠ5	 ﾠto	 ﾠ6	 ﾠm	 ﾠhigh	 ﾠswell,	 ﾠso	 ﾠwe	 ﾠdecided	 ﾠto	 ﾠuse	 ﾠthat	 ﾠ
time	 ﾠperiod	 ﾠfor	 ﾠpassage	 ﾠto	 ﾠthe	 ﾠnorthern	 ﾠside	 ﾠof	 ﾠthe	 ﾠRockall	 ﾠBank,	 ﾠthe	 ﾠnext	 ﾠarea	 ﾠwhere	 ﾠwe	 ﾠplanned	 ﾠto	 ﾠ
work.	 ﾠ
	 ﾠ
Wednesday	 ﾠ01	 ﾠJune	 ﾠ2011	 ﾠ(JD152)	 ﾠ
We	 ﾠarrived	 ﾠat	 ﾠthe	 ﾠN	 ﾠRockall	 ﾠBank	 ﾠat	 ﾠ0036z	 ﾠand	 ﾠstarted	 ﾠan	 ﾠEM710	 ﾠsurvey	 ﾠof	 ﾠan	 ﾠarea	 ﾠwithin	 ﾠthe	 ﾠ
Fisheries	 ﾠ closure	 ﾠ straightaway	 ﾠ( J C 0 6 0 -ﾭ‐085-ﾭ‐Swath07).	 ﾠ To	 ﾠ obtain	 ﾠ reasonable	 ﾠ quality	 ﾠ data	 ﾠ in	 ﾠ both	 ﾠ
survey	 ﾠdirections,	 ﾠwe	 ﾠoffset	 ﾠthe	 ﾠswath	 ﾠlines	 ﾠby	 ﾠ45°	 ﾠfrom	 ﾠthe	 ﾠoverall	 ﾠdirection	 ﾠof	 ﾠthe	 ﾠswell,	 ﾠwhich	 ﾠ
resulted	 ﾠin	 ﾠE-ﾭ‐W	 ﾠdirected	 ﾠlines.	 ﾠThe	 ﾠsurvey	 ﾠcarried	 ﾠon	 ﾠuntil	 ﾠ2013z,	 ﾠwhen	 ﾠwe	 ﾠprepared	 ﾠto	 ﾠdeploy	 ﾠ
Autosub	 ﾠ(JC060-ﾭ‐086-ﾭ‐AUV43).	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠby	 ﾠ2127z,	 ﾠand	 ﾠwas	 ﾠfollowed	 ﾠto	 ﾠthe	 ﾠseabed	 ﾠ
for	 ﾠ the	 ﾠusual	 ﾠ navigation	 ﾠ tie-ﾭ‐in.	 ﾠ Once	 ﾠ we	 ﾠ were	 ﾠ happy	 ﾠ with	 ﾠ its	 ﾠ movements	 ﾠ and	 ﾠ performance,	 ﾠ we	 ﾠ
moved	 ﾠto	 ﾠa	 ﾠsecond	 ﾠsurvey	 ﾠarea	 ﾠon	 ﾠthe	 ﾠN	 ﾠRockall	 ﾠBank,	 ﾠjust	 ﾠoutside	 ﾠthe	 ﾠFisheries	 ﾠclosure,	 ﾠbut	 ﾠwithin	 ﾠa	 ﾠ
section	 ﾠproposed	 ﾠfor	 ﾠfurther	 ﾠprotection	 ﾠby	 ﾠJNCC.	 ﾠThere	 ﾠwe	 ﾠstarted	 ﾠa	 ﾠsecond	 ﾠEM710	 ﾠsurvey	 ﾠ(JC060-ﾭ‐
087-ﾭ‐Swath08)	 ﾠat	 ﾠ2355z.	 ﾠ	 ﾠ
	 ﾠ
Thursday	 ﾠ02	 ﾠJune	 ﾠ2011	 ﾠ(JD153)	 ﾠ
The	 ﾠswath	 ﾠsurvey	 ﾠcarried	 ﾠon	 ﾠuntil	 ﾠthe	 ﾠmorning,	 ﾠalthough	 ﾠit	 ﾠwas	 ﾠsuspended	 ﾠshortly	 ﾠat	 ﾠ0407z,	 ﾠwhen	 ﾠ
the	 ﾠship	 ﾠappeared	 ﾠto	 ﾠhave	 ﾠsnagged	 ﾠa	 ﾠlongline	 ﾠ(probably	 ﾠon	 ﾠthe	 ﾠdropkeel).	 ﾠBy	 ﾠ0418z	 ﾠthe	 ﾠline	 ﾠwas	 ﾠ
successfully	 ﾠshaken	 ﾠoff,	 ﾠand	 ﾠthe	 ﾠsurvey	 ﾠcontinued,	 ﾠalthough	 ﾠwith	 ﾠavoidance	 ﾠof	 ﾠthe	 ﾠarea	 ﾠwhere	 ﾠfishing	 ﾠ
gear	 ﾠwas	 ﾠspotted.	 ﾠNo	 ﾠfurther	 ﾠincidents	 ﾠoccurred	 ﾠuntil	 ﾠthe	 ﾠend	 ﾠof	 ﾠsurvey	 ﾠat	 ﾠ1125z,	 ﾠwhen	 ﾠwe	 ﾠcame	 ﾠon	 ﾠ
station	 ﾠto	 ﾠpick	 ﾠup	 ﾠAutosub.	 ﾠAlthough	 ﾠthe	 ﾠweather	 ﾠconditions	 ﾠwere	 ﾠfairly	 ﾠrough	 ﾠ(4m	 ﾠwave	 ﾠheight,	 ﾠup	 ﾠ
to	 ﾠ30kn	 ﾠwind	 ﾠspeeds),	 ﾠthe	 ﾠrecovery	 ﾠwent	 ﾠfairly	 ﾠsmooth.	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠat	 ﾠthe	 ﾠsurface	 ﾠat	 ﾠ1250z	 ﾠand	 ﾠ
was	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ1328z.	 ﾠ	 ﾠ
However,	 ﾠthe	 ﾠweather	 ﾠconditions	 ﾠwere	 ﾠstill	 ﾠtoo	 ﾠrough	 ﾠto	 ﾠdeploy	 ﾠthe	 ﾠROV,	 ﾠhence	 ﾠwe	 ﾠresorted	 ﾠback	 ﾠto	 ﾠ
multibeam	 ﾠsurveying,	 ﾠthis	 ﾠtime	 ﾠof	 ﾠa	 ﾠthird	 ﾠarea,	 ﾠin	 ﾠslightly	 ﾠdeeper	 ﾠwater,	 ﾠagain	 ﾠon	 ﾠthe	 ﾠedge	 ﾠof	 ﾠthe	 ﾠ
Fisheries	 ﾠclosure,	 ﾠin	 ﾠan	 ﾠarea	 ﾠwhere	 ﾠJNCC	 ﾠsuggests	 ﾠto	 ﾠextend	 ﾠthe	 ﾠprotection.	 ﾠWe	 ﾠstarted	 ﾠthe	 ﾠsurvey	 ﾠat	 ﾠ
1545z	 ﾠ(JC060-ﾭ‐088-ﾭ‐Swath09),	 ﾠbut	 ﾠsuspended	 ﾠthe	 ﾠswath	 ﾠwork	 ﾠshortly	 ﾠfor	 ﾠa	 ﾠCTD	 ﾠand	 ﾠSVP	 ﾠ(JC060-ﾭ‐089-ﾭ‐
CTD05,	 ﾠWP219,	 ﾠin:1709z,	 ﾠbottom:	 ﾠ1729z,	 ﾠdeck:	 ﾠ1752z),	 ﾠbefore	 ﾠcarrying	 ﾠon	 ﾠwith	 ﾠthe	 ﾠswath.	 ﾠ	 ﾠ
	 ﾠ
Friday	 ﾠ03	 ﾠJune	 ﾠ2011	 ﾠ(JD154)	 ﾠ
We	 ﾠcarried	 ﾠon	 ﾠgathering	 ﾠbathymetry	 ﾠdata	 ﾠuntil	 ﾠ0526z,	 ﾠwhen	 ﾠwe	 ﾠrepositioned	 ﾠto	 ﾠdeploy	 ﾠAutosub	 ﾠin	 ﾠ
the	 ﾠ area	 ﾠ (JC060-ﾭ‐090-ﾭ‐AUV44).	 ﾠ We	 ﾠ arrived	 ﾠ on	 ﾠ station	 ﾠ at	 ﾠ 0554z,	 ﾠ and	 ﾠ after	 ﾠ the	 ﾠ last	 ﾠ safety	 ﾠ checks,	 ﾠ
Autosub	 ﾠ was	 ﾠ in	 ﾠ the	 ﾠ water	 ﾠ at	 ﾠ 0614z.	 ﾠ We	 ﾠ followed	 ﾠ it	 ﾠ to	 ﾠ the	 ﾠ seabed,	 ﾠ carried	 ﾠ out	 ﾠ the	 ﾠ navigation	 ﾠ
correction,	 ﾠand	 ﾠfinally	 ﾠleft	 ﾠit	 ﾠfor	 ﾠits	 ﾠmission	 ﾠat	 ﾠ0742z.	 ﾠ	 ﾠ22 
 
Next	 ﾠoperation	 ﾠon	 ﾠthe	 ﾠschedule	 ﾠwas	 ﾠa	 ﾠset	 ﾠof	 ﾠROV	 ﾠdives	 ﾠto	 ﾠground-ﾭ‐truth	 ﾠthe	 ﾠAutosub	 ﾠsidescan	 ﾠsonar	 ﾠ
data	 ﾠfrom	 ﾠMission	 ﾠ43.	 ﾠHowever,	 ﾠupon	 ﾠarrival	 ﾠon	 ﾠstation	 ﾠ(0921z),	 ﾠthe	 ﾠship	 ﾠencountered	 ﾠa	 ﾠproblem	 ﾠ
with	 ﾠ the	 ﾠ azimuth	 ﾠ thruster,	 ﾠ and	 ﾠ all	 ﾠ operations	 ﾠ were	 ﾠ put	 ﾠ on	 ﾠ hold	 ﾠu n t i l 	 ﾠt h i s 	 ﾠw a s 	 ﾠr e p a i r e d . 	 ﾠ
Unfortunately,	 ﾠa	 ﾠthorough	 ﾠinvestigation	 ﾠshowed	 ﾠthat	 ﾠthe	 ﾠazimuth	 ﾠthruster	 ﾠcould	 ﾠnot	 ﾠbe	 ﾠrepaired	 ﾠ
during	 ﾠthe	 ﾠcruise.	 ﾠThis	 ﾠposes	 ﾠa	 ﾠserious	 ﾠlimitation	 ﾠto	 ﾠthe	 ﾠoperations,	 ﾠespecially	 ﾠwith	 ﾠthe	 ﾠROV	 ﾠand	 ﾠAUV,	 ﾠ
with	 ﾠregard	 ﾠto	 ﾠweather	 ﾠand	 ﾠsea	 ﾠstate.	 ﾠBut	 ﾠluckily,	 ﾠthe	 ﾠweather	 ﾠimproved	 ﾠthroughout	 ﾠthe	 ﾠday,	 ﾠand	 ﾠ
after	 ﾠsome	 ﾠtests	 ﾠthe	 ﾠcaptain	 ﾠwas	 ﾠhappy	 ﾠto	 ﾠcarry	 ﾠout	 ﾠthe	 ﾠROV	 ﾠoperations	 ﾠusing	 ﾠthe	 ﾠDP	 ﾠsystem	 ﾠwith	 ﾠ
the	 ﾠother	 ﾠthrusters	 ﾠ&	 ﾠpropellors	 ﾠof	 ﾠthe	 ﾠship.	 ﾠThis	 ﾠmeant	 ﾠthat	 ﾠby	 ﾠ1243z,	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠ
(JC060-ﾭ‐091-ﾭ‐ROV16,	 ﾠ seabed:	 ﾠ 1254z,	 ﾠ off:	 ﾠ 1522z,	 ﾠ deck:	 ﾠ 1545z)	 ﾠ for	 ﾠ a	 ﾠ very	 ﾠ informative	 ﾠ dive.	 ﾠ We	 ﾠ
encountered	 ﾠlarge	 ﾠcold-ﾭ‐water	 ﾠcoral	 ﾠcolonies	 ﾠin	 ﾠbetween	 ﾠthe	 ﾠboulders	 ﾠand	 ﾠsand	 ﾠfields	 ﾠof	 ﾠthe	 ﾠiceberg	 ﾠ
ploughmarks	 ﾠthat	 ﾠare	 ﾠso	 ﾠcharacteristic	 ﾠfor	 ﾠthis	 ﾠarea.	 ﾠThe	 ﾠcolonies	 ﾠseemed	 ﾠin	 ﾠgood	 ﾠstate	 ﾠand	 ﾠno	 ﾠ
evidence	 ﾠfor	 ﾠtrawling	 ﾠwas	 ﾠseen.	 ﾠThe	 ﾠthickets	 ﾠhad	 ﾠa	 ﾠdistinctly	 ﾠassymetric	 ﾠappearance	 ﾠwith	 ﾠlive	 ﾠcoral	 ﾠ
on	 ﾠthe	 ﾠsouthern	 ﾠside	 ﾠand	 ﾠdead	 ﾠcoral	 ﾠon	 ﾠthe	 ﾠnorthern	 ﾠside,	 ﾠindicating	 ﾠthat	 ﾠthe	 ﾠcoral	 ﾠgrows	 ﾠtowards	 ﾠa	 ﾠ
food	 ﾠsource	 ﾠthat	 ﾠis	 ﾠbrought	 ﾠin	 ﾠfrom	 ﾠthe	 ﾠsouth.	 ﾠThere	 ﾠwere	 ﾠa	 ﾠlarge	 ﾠnumber	 ﾠof	 ﾠjuvenile	 ﾠfish,	 ﾠplus	 ﾠsome	 ﾠ
large	 ﾠadult	 ﾠspecimens	 ﾠ(ling).	 ﾠThe	 ﾠdive	 ﾠwas	 ﾠshortened	 ﾠa	 ﾠlittle	 ﾠto	 ﾠallow	 ﾠa	 ﾠsecond	 ﾠdive	 ﾠto	 ﾠsample	 ﾠthe	 ﾠ
coral	 ﾠ(JC060-ﾭ‐092-ﾭ‐ROV17,	 ﾠin:	 ﾠ1639z,	 ﾠseabed:	 ﾠ1647z,	 ﾠdeck:	 ﾠ1748z).	 ﾠThe	 ﾠROV	 ﾠtook	 ﾠa	 ﾠnumber	 ﾠof	 ﾠsamples	 ﾠ
of	 ﾠdead	 ﾠcoral	 ﾠfrom	 ﾠthe	 ﾠnorthern	 ﾠside	 ﾠof	 ﾠcoral	 ﾠthickets,	 ﾠin	 ﾠan	 ﾠattempt	 ﾠto	 ﾠdate	 ﾠthe	 ﾠthickets,	 ﾠand	 ﾠtook	 ﾠ
one	 ﾠcolony	 ﾠof	 ﾠlive	 ﾠcoral	 ﾠfrom	 ﾠthe	 ﾠsouthern	 ﾠside.	 ﾠThe	 ﾠsamples	 ﾠwere	 ﾠplaced	 ﾠin	 ﾠthe	 ﾠsample	 ﾠbox,	 ﾠbut	 ﾠon	 ﾠ
the	 ﾠascent	 ﾠof	 ﾠthe	 ﾠROV,	 ﾠthe	 ﾠbox	 ﾠwas	 ﾠripped	 ﾠof	 ﾠits	 ﾠhandle	 ﾠby	 ﾠthe	 ﾠswell,	 ﾠand	 ﾠall	 ﾠsamples	 ﾠwere	 ﾠlost.	 ﾠ
Following	 ﾠthis	 ﾠnegative	 ﾠresult,	 ﾠwe	 ﾠdecided	 ﾠto	 ﾠlimit	 ﾠfurther	 ﾠwork	 ﾠin	 ﾠthis	 ﾠarea	 ﾠto	 ﾠvideo	 ﾠsurveying,	 ﾠand	 ﾠa	 ﾠ
short	 ﾠdive	 ﾠwas	 ﾠadded	 ﾠwith	 ﾠthis	 ﾠrespect	 ﾠ(JC060-ﾭ‐93-ﾭ‐ROV18,	 ﾠin:	 ﾠ1832z,	 ﾠseabed:	 ﾠ1841z,	 ﾠoff:	 ﾠ1955z,	 ﾠdeck:	 ﾠ
2005z).	 ﾠWe	 ﾠthen	 ﾠsailed	 ﾠoff	 ﾠat	 ﾠfull	 ﾠspeed	 ﾠto	 ﾠmeet	 ﾠup	 ﾠwith	 ﾠAutosub.	 ﾠWe	 ﾠarrived	 ﾠjust	 ﾠin	 ﾠtime	 ﾠwhen	 ﾠ
Autosub	 ﾠfinished	 ﾠits	 ﾠwork.	 ﾠThe	 ﾠcommand	 ﾠto	 ﾠsurface	 ﾠwas	 ﾠgiven,	 ﾠand	 ﾠthe	 ﾠAUV	 ﾠwas	 ﾠspotted	 ﾠat	 ﾠ2148z.	 ﾠ
The	 ﾠvehicle	 ﾠwas	 ﾠon	 ﾠboard	 ﾠby	 ﾠ2213z	 ﾠafter	 ﾠa	 ﾠsmooth	 ﾠrecovery,	 ﾠdespite	 ﾠthe	 ﾠlack	 ﾠof	 ﾠthe	 ﾠazimuth	 ﾠthruster.	 ﾠ	 ﾠ
	 ﾠ
Saturday	 ﾠ4	 ﾠJune	 ﾠ2011	 ﾠ(JD155)	 ﾠ	 ﾠ
With	 ﾠAutosub	 ﾠback	 ﾠon	 ﾠboard,	 ﾠwe	 ﾠwent	 ﾠback	 ﾠto	 ﾠEM710	 ﾠmapping	 ﾠ(JC060-ﾭ‐094-ﾭ‐Swath10,	 ﾠstart:	 ﾠ0028z,	 ﾠ
end:	 ﾠ0646z),	 ﾠthis	 ﾠtime	 ﾠfocussing	 ﾠon	 ﾠthe	 ﾠshallower	 ﾠarea	 ﾠforming	 ﾠthe	 ﾠeastern	 ﾠboundary	 ﾠof	 ﾠthe	 ﾠfisheries	 ﾠ
closure	 ﾠarea,	 ﾠexpanding	 ﾠthe	 ﾠarea	 ﾠwe	 ﾠsurveyed	 ﾠtwo	 ﾠnights	 ﾠago.	 ﾠThe	 ﾠsurvey	 ﾠfinished	 ﾠwhen	 ﾠthe	 ﾠship	 ﾠ
repositioned	 ﾠfor	 ﾠthe	 ﾠnext	 ﾠAutosub	 ﾠdeployment	 ﾠ(JC060-ﾭ‐095-ﾭ‐AUV45,	 ﾠon	 ﾠstation:	 ﾠ0648z,	 ﾠin:	 ﾠ0717z).	 ﾠThis	 ﾠ
was	 ﾠagain	 ﾠfollowed	 ﾠby	 ﾠROV	 ﾠwork	 ﾠin	 ﾠthe	 ﾠboundary	 ﾠarea	 ﾠto	 ﾠthe	 ﾠwest	 ﾠof	 ﾠthe	 ﾠfisheries	 ﾠclosure	 ﾠ(JC060-ﾭ‐
096-ﾭ‐ROV19,	 ﾠstation:	 ﾠ1033z,	 ﾠin:	 ﾠ1045z,	 ﾠseabed:	 ﾠ1055z,	 ﾠoff:	 ﾠ1329z,	 ﾠdeck:	 ﾠ1343z).	 ﾠA	 ﾠsecond	 ﾠdive	 ﾠwas	 ﾠ
carried	 ﾠout	 ﾠin	 ﾠthe	 ﾠarea	 ﾠimmediately	 ﾠafter	 ﾠthe	 ﾠfirst	 ﾠone	 ﾠ(JC060-ﾭ‐097-ﾭ‐ROV20,	 ﾠon	 ﾠstation:	 ﾠ1407z,	 ﾠin:	 ﾠ
1425z,	 ﾠseabed:	 ﾠ1435z,	 ﾠoff:	 ﾠ2016z,	 ﾠdeck:	 ﾠ2029z).	 ﾠBoth	 ﾠdives	 ﾠshowed	 ﾠa	 ﾠvery	 ﾠdifferent	 ﾠseabed	 ﾠcompared	 ﾠ
to	 ﾠyesterday,	 ﾠwith	 ﾠa	 ﾠlot	 ﾠof	 ﾠbroken	 ﾠcoral	 ﾠin	 ﾠbetween	 ﾠpatches	 ﾠof	 ﾠgravelly	 ﾠsand	 ﾠand	 ﾠboulders,	 ﾠscarred	 ﾠby	 ﾠ
trawlmarks.	 ﾠ
Once	 ﾠthe	 ﾠsecond	 ﾠdive	 ﾠwas	 ﾠfinished,	 ﾠit	 ﾠwas	 ﾠtime	 ﾠto	 ﾠhead	 ﾠoff	 ﾠagain	 ﾠto	 ﾠpick	 ﾠup	 ﾠAutosub.	 ﾠThe	 ﾠvehicle	 ﾠwas	 ﾠ
at	 ﾠthe	 ﾠsurface	 ﾠat	 ﾠ2330z,	 ﾠand	 ﾠwas	 ﾠon	 ﾠboard	 ﾠat	 ﾠ0030z.	 ﾠ
	 ﾠ
Sunday	 ﾠ5	 ﾠJune	 ﾠ2011	 ﾠ(JD156)	 ﾠ
By	 ﾠnow	 ﾠwe	 ﾠare	 ﾠgetting	 ﾠinto	 ﾠa	 ﾠroutine	 ﾠof	 ﾠAutosub	 ﾠdeployments,	 ﾠROV	 ﾠdives	 ﾠand	 ﾠswathing,	 ﾠand	 ﾠtoday	 ﾠ
was	 ﾠno	 ﾠdifferent.	 ﾠWith	 ﾠAutosub	 ﾠback	 ﾠon	 ﾠboard,	 ﾠwe	 ﾠset	 ﾠout	 ﾠto	 ﾠfill	 ﾠthe	 ﾠgap	 ﾠbetween	 ﾠtwo	 ﾠareas	 ﾠof	 ﾠ
EM710	 ﾠswath	 ﾠrecorded	 ﾠbefore	 ﾠ(central	 ﾠfisheries	 ﾠclosure	 ﾠarea	 ﾠand	 ﾠeastern	 ﾠedge)	 ﾠ(JC060-ﾭ‐098-ﾭ‐Swath11,	 ﾠ
start:	 ﾠ0057z,	 ﾠend:	 ﾠ0849).	 ﾠThis	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠanother	 ﾠAutosub	 ﾠmission,	 ﾠback	 ﾠin	 ﾠthe	 ﾠwestern	 ﾠarea,	 ﾠ
however	 ﾠthis	 ﾠtime	 ﾠfocussed	 ﾠon	 ﾠa	 ﾠtechnical	 ﾠtest	 ﾠfor	 ﾠthe	 ﾠCODEMAP	 ﾠproject	 ﾠ(JC060-ﾭ‐099-ﾭ‐AUV46).	 ﾠThe	 ﾠ
aim	 ﾠis	 ﾠto	 ﾠcollect	 ﾠdata	 ﾠof	 ﾠthe	 ﾠsame	 ﾠpatches	 ﾠseveral	 ﾠtimes	 ﾠwith	 ﾠthe	 ﾠhigh-ﾭ‐res	 ﾠand	 ﾠlow-ﾭ‐res	 ﾠsidescan	 ﾠand	 ﾠ
the	 ﾠ multibeam,	 ﾠ under	 ﾠ different	 ﾠ angles	 ﾠ of	 ﾠ incidence,	 ﾠ and	 ﾠ to	 ﾠ see	 ﾠ if	 ﾠ automated	 ﾠ image	 ﾠ analysis	 ﾠ
techniques	 ﾠwould	 ﾠclassify	 ﾠthe	 ﾠseabed	 ﾠdifferently	 ﾠbetween	 ﾠthe	 ﾠdifferent	 ﾠpasses.	 ﾠIdeally	 ﾠit	 ﾠshouldn’t,	 ﾠas	 ﾠ
the	 ﾠ seabed	 ﾠw i l l 	 ﾠn o t 	 ﾠc h a n g e 	 ﾠs i g n i f i c a n t l y 	 ﾠw i t h i n 	 ﾠt h e 	 ﾠt i m e -ﾭ‐span	 ﾠ of	 ﾠ the	 ﾠ mission,	 ﾠ so	 ﾠ this	 ﾠ procedure	 ﾠ
should	 ﾠtest	 ﾠthe	 ﾠsensitivity	 ﾠof	 ﾠthe	 ﾠclassification	 ﾠalgorithms.	 ﾠ	 ﾠ23 
 
The	 ﾠROV	 ﾠwork	 ﾠthat	 ﾠfollowed	 ﾠwas	 ﾠalso	 ﾠslightly	 ﾠdifferent:	 ﾠit	 ﾠfocussed	 ﾠon	 ﾠthe	 ﾠsteep	 ﾠcliffs	 ﾠon	 ﾠthe	 ﾠNE	 ﾠedge	 ﾠ
of	 ﾠRockall	 ﾠBank.	 ﾠTwo	 ﾠtransects	 ﾠwere	 ﾠlaid	 ﾠout	 ﾠto	 ﾠtest	 ﾠpredictive	 ﾠhabitat	 ﾠmodels	 ﾠproduced	 ﾠby	 ﾠthe	 ﾠ
University	 ﾠof	 ﾠPlymouth.	 ﾠThe	 ﾠfirst	 ﾠdive	 ﾠ(JC060-ﾭ‐100-ﾭ‐ROV21,	 ﾠstation:	 ﾠ1343z,	 ﾠin:	 ﾠ1345z,	 ﾠseabed:	 ﾠ1417z,	 ﾠ
off:	 ﾠ1600z,	 ﾠsurface:	 ﾠ1624z,	 ﾠback	 ﾠin	 ﾠwater:	 ﾠ1628z,	 ﾠoff:	 ﾠ1831z,	 ﾠdeck:	 ﾠ1852z)	 ﾠstarted	 ﾠat	 ﾠca.	 ﾠ830m	 ﾠdepth	 ﾠ
and	 ﾠslowly	 ﾠworked	 ﾠits	 ﾠway	 ﾠup	 ﾠthe	 ﾠsteep	 ﾠflank	 ﾠof	 ﾠthe	 ﾠbank.	 ﾠAt	 ﾠa	 ﾠwater	 ﾠdepth	 ﾠof	 ﾠca.	 ﾠ625	 ﾠ(in	 ﾠthe	 ﾠmiddle	 ﾠ
of	 ﾠan	 ﾠarea	 ﾠof	 ﾠvery	 ﾠabundant	 ﾠcoral	 ﾠgrowth)	 ﾠa	 ﾠtechnical	 ﾠfault	 ﾠwas	 ﾠencountered,	 ﾠand	 ﾠthe	 ﾠROV	 ﾠneeded	 ﾠto	 ﾠ
be	 ﾠbrought	 ﾠup	 ﾠto	 ﾠthe	 ﾠsurface	 ﾠto	 ﾠreset	 ﾠthe	 ﾠcamera.	 ﾠIt	 ﾠwas	 ﾠbrought	 ﾠback	 ﾠto	 ﾠthe	 ﾠseabed	 ﾠshortly	 ﾠafter	 ﾠ
and	 ﾠthe	 ﾠtransect	 ﾠwas	 ﾠresumed.	 ﾠThe	 ﾠsecond	 ﾠdive	 ﾠ(JC060-ﾭ‐101-ﾭ‐ROV22,	 ﾠin:	 ﾠ1917z,	 ﾠseabed:	 ﾠ1938z,	 ﾠoff:	 ﾠ
2100z,	 ﾠdeck:	 ﾠ2121z)	 ﾠtargeted	 ﾠthe	 ﾠsame	 ﾠcliff,	 ﾠslightly	 ﾠfurther	 ﾠto	 ﾠthe	 ﾠsouth-ﾭ‐east.	 ﾠThe	 ﾠmodels	 ﾠdid	 ﾠnot	 ﾠ
indicated	 ﾠthis	 ﾠarea	 ﾠas	 ﾠhaving	 ﾠa	 ﾠhigh	 ﾠprobability	 ﾠof	 ﾠcoral	 ﾠgrowth,	 ﾠbut	 ﾠlarge	 ﾠamounts	 ﾠof	 ﾠcoral	 ﾠwere	 ﾠ
encountered	 ﾠnonetheless.	 ﾠOnce	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠon	 ﾠdeck,	 ﾠwe	 ﾠsailed	 ﾠback	 ﾠagain	 ﾠto	 ﾠthe	 ﾠAutosub	 ﾠstation.	 ﾠ
	 ﾠ
Monday	 ﾠ6	 ﾠJune	 ﾠ2011	 ﾠ(JD157)	 ﾠ
Autosub	 ﾠwas	 ﾠat	 ﾠthe	 ﾠsurface	 ﾠat	 ﾠ0023z	 ﾠand	 ﾠon	 ﾠboard	 ﾠby	 ﾠ0054z.	 ﾠThe	 ﾠrest	 ﾠof	 ﾠthe	 ﾠnight	 ﾠwas	 ﾠfilled	 ﾠagain	 ﾠ
with	 ﾠEM710	 ﾠsurvey	 ﾠ(JC060-ﾭ‐102-ﾭ‐Swath13,	 ﾠstart:	 ﾠ0109z,	 ﾠend:	 ﾠ0503z),	 ﾠfinishing	 ﾠoff	 ﾠthe	 ﾠsurvey	 ﾠwe	 ﾠset	 ﾠ
out	 ﾠthe	 ﾠday	 ﾠbefore.	 ﾠAt	 ﾠthat	 ﾠstage,	 ﾠthe	 ﾠsea	 ﾠstate	 ﾠhad	 ﾠcome	 ﾠdown	 ﾠto	 ﾠ2,	 ﾠand	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠtest	 ﾠthe	 ﾠ
HyBIS	 ﾠvehicle	 ﾠ(JC060-ﾭ‐103_Hybis1).	 ﾠFor	 ﾠmost	 ﾠof	 ﾠthe	 ﾠcruise,	 ﾠthere	 ﾠhave	 ﾠbeen	 ﾠproblems	 ﾠwith	 ﾠthe	 ﾠHyBIS	 ﾠ
transformer,	 ﾠbut	 ﾠby	 ﾠnow	 ﾠthe	 ﾠteam	 ﾠhad	 ﾠre-ﾭ‐wired	 ﾠthe	 ﾠlight	 ﾠcircuit	 ﾠto	 ﾠit,	 ﾠand	 ﾠwere	 ﾠready	 ﾠfor	 ﾠa	 ﾠwet	 ﾠtest.	 ﾠ
We	 ﾠwere	 ﾠon	 ﾠstation	 ﾠat	 ﾠ0519z,	 ﾠand	 ﾠHyBIS	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠat	 ﾠ0616z.	 ﾠIt	 ﾠreached	 ﾠthe	 ﾠseabed	 ﾠby	 ﾠ0630z,	 ﾠ
and	 ﾠcarried	 ﾠout	 ﾠa	 ﾠvideo	 ﾠtransect	 ﾠuntil	 ﾠ0802z.	 ﾠThe	 ﾠsystem	 ﾠworked	 ﾠwell	 ﾠand	 ﾠno	 ﾠmajor	 ﾠproblems	 ﾠwere	 ﾠ
encountered,	 ﾠexcept	 ﾠfor	 ﾠthe	 ﾠfact	 ﾠthat	 ﾠin	 ﾠ200m	 ﾠwater	 ﾠdepth	 ﾠall	 ﾠthe	 ﾠheave	 ﾠwas	 ﾠtransferred	 ﾠdirectly	 ﾠto	 ﾠ
the	 ﾠvehicle,	 ﾠwhich	 ﾠcaused	 ﾠsome	 ﾠdifficulties	 ﾠin	 ﾠkeeping	 ﾠthe	 ﾠseabed	 ﾠin	 ﾠfocus.	 ﾠAlso	 ﾠsampling	 ﾠwas	 ﾠrather	 ﾠ
difficult	 ﾠbecause	 ﾠof	 ﾠthis	 ﾠeffect.	 ﾠHyBIS	 ﾠwas	 ﾠback	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ0812z.	 ﾠ
We	 ﾠimmediately	 ﾠmoved	 ﾠto	 ﾠthe	 ﾠnext	 ﾠground-ﾭ‐truthing	 ﾠsite,	 ﾠwhich	 ﾠwe	 ﾠinspected	 ﾠwith	 ﾠthe	 ﾠROV	 ﾠ(JC060-ﾭ‐
104-ﾭ‐ROV23,	 ﾠstation:	 ﾠ0836z,	 ﾠin:	 ﾠ0856z,	 ﾠseabed:	 ﾠ0901z,	 ﾠoff:	 ﾠ1459z,	 ﾠdeck:	 ﾠ1512z).	 ﾠThe	 ﾠ6-ﾭ‐hour	 ﾠdive	 ﾠtook	 ﾠ
us	 ﾠacross	 ﾠbedrock,	 ﾠgravel	 ﾠ&	 ﾠboulders,	 ﾠsand	 ﾠpatches	 ﾠand	 ﾠfinally	 ﾠover	 ﾠsome	 ﾠvery	 ﾠrich	 ﾠcold-ﾭ‐water	 ﾠcoral	 ﾠ
‘shrubberies’.	 ﾠWe	 ﾠdecided	 ﾠto	 ﾠbring	 ﾠup	 ﾠthe	 ﾠvehicle	 ﾠand	 ﾠto	 ﾠrepositon	 ﾠto	 ﾠanother	 ﾠarea	 ﾠof	 ﾠcoral	 ﾠgrowth	 ﾠ
to	 ﾠsample	 ﾠsome	 ﾠlive	 ﾠand	 ﾠdead	 ﾠcoral	 ﾠ(JC060-ﾭ‐105-ﾭ‐ROV24,	 ﾠstation:	 ﾠ1528z,	 ﾠin:	 ﾠ1540z,	 ﾠseabed:	 ﾠ1551z,	 ﾠoff:	 ﾠ
1643z,	 ﾠdeck:	 ﾠ1659z).	 ﾠBen	 ﾠBoorman	 ﾠhad	 ﾠconstructed	 ﾠa	 ﾠnew	 ﾠsampling	 ﾠdevice,	 ﾠthis	 ﾠtime	 ﾠbased	 ﾠon	 ﾠa	 ﾠ
laundry	 ﾠbag.	 ﾠWith	 ﾠa	 ﾠlittle	 ﾠdifficulty,	 ﾠthe	 ﾠsystem	 ﾠworked,	 ﾠand	 ﾠthe	 ﾠROV	 ﾠsampled	 ﾠseveral	 ﾠpieces	 ﾠof	 ﾠlive	 ﾠ
and	 ﾠdead	 ﾠcoral.	 ﾠThe	 ﾠlive	 ﾠsamples	 ﾠwere	 ﾠstored	 ﾠin	 ﾠethanol	 ﾠfor	 ﾠgenetic	 ﾠanalyses,	 ﾠand	 ﾠthe	 ﾠdead	 ﾠcoral	 ﾠ
fragments	 ﾠ will	 ﾠ be	 ﾠ dated	 ﾠ with	 ﾠ
14C.	 ﾠ By	 ﾠ the	 ﾠ time	 ﾠ this	 ﾠ dive	 ﾠ was	 ﾠ finihsed,	 ﾠ weather	 ﾠ conditions	 ﾠ were	 ﾠ
deteriorating	 ﾠagain,	 ﾠand	 ﾠwe	 ﾠleft	 ﾠthe	 ﾠRockall	 ﾠBank	 ﾠon	 ﾠour	 ﾠway	 ﾠback	 ﾠto	 ﾠthe	 ﾠDarwin	 ﾠMounds.	 ﾠOn	 ﾠthe	 ﾠ
way	 ﾠout	 ﾠthere	 ﾠwe	 ﾠplanned	 ﾠa	 ﾠswath	 ﾠand	 ﾠSBP	 ﾠsurvey	 ﾠover	 ﾠGeorge	 ﾠBligh	 ﾠBank	 ﾠto	 ﾠsupport	 ﾠGEBCO	 ﾠ(JC060-ﾭ‐
106-ﾭ‐Swath13,	 ﾠstart:	 ﾠ1707z,	 ﾠend:	 ﾠ2205z),	 ﾠbut	 ﾠthis	 ﾠmeant	 ﾠsailing	 ﾠstraight	 ﾠinto	 ﾠthe	 ﾠweather.	 ﾠThe	 ﾠdata	 ﾠ
quality	 ﾠwas	 ﾠnon-ﾭ‐existent,	 ﾠand	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠgive	 ﾠup	 ﾠthis	 ﾠsurvey	 ﾠand	 ﾠsail	 ﾠstraight	 ﾠto	 ﾠthe	 ﾠDarwin	 ﾠ
Mounds.	 ﾠ
	 ﾠ
Tuesday	 ﾠ7	 ﾠJune	 ﾠ2011	 ﾠ(JD158)	 ﾠ
The	 ﾠentire	 ﾠday	 ﾠwas	 ﾠspent	 ﾠon	 ﾠpassage	 ﾠto	 ﾠthe	 ﾠDarwin	 ﾠMounds,	 ﾠthe	 ﾠcourse	 ﾠdirectly	 ﾠinto	 ﾠthe	 ﾠweather	 ﾠ
making	 ﾠprogress	 ﾠslow	 ﾠand	 ﾠdifficult	 ﾠ
	 ﾠ
Wednesday	 ﾠ8	 ﾠJune	 ﾠ2011	 ﾠ(JD159)	 ﾠ
Passage	 ﾠtowards	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠcontinued	 ﾠuntil	 ﾠwell	 ﾠinto	 ﾠthe	 ﾠafternoon,	 ﾠwhen	 ﾠwe	 ﾠreached	 ﾠthe	 ﾠ
western	 ﾠ boundary	 ﾠ of	 ﾠ the	 ﾠ protected	 ﾠ area.	 ﾠ We	 ﾠ restarted	 ﾠ the	 ﾠ scientific	 ﾠ work	 ﾠ with	 ﾠ a	 ﾠ couple	 ﾠ of	 ﾠ
megacores	 ﾠin	 ﾠthis	 ﾠarea,	 ﾠjust	 ﾠinside	 ﾠthe	 ﾠfisheries	 ﾠclosure	 ﾠzone.	 ﾠThe	 ﾠcores	 ﾠwill	 ﾠbe	 ﾠused	 ﾠby	 ﾠthe	 ﾠUniversity	 ﾠ
of	 ﾠAberdeen	 ﾠto	 ﾠcompare	 ﾠmacrofauna	 ﾠinfauna	 ﾠcommunities	 ﾠinside	 ﾠand	 ﾠoutside	 ﾠthe	 ﾠprotected	 ﾠarea.	 ﾠ
This	 ﾠstudy	 ﾠwas	 ﾠoriginally	 ﾠplanned	 ﾠfor	 ﾠthe	 ﾠ‘Haddock	 ﾠbox’	 ﾠon	 ﾠRockall	 ﾠBank,	 ﾠbut	 ﾠthe	 ﾠcoarseness	 ﾠof	 ﾠthe	 ﾠ
substrate	 ﾠin	 ﾠthat	 ﾠarea	 ﾠprevented	 ﾠus	 ﾠfrom	 ﾠmega-ﾭ‐	 ﾠand	 ﾠboxcoring,	 ﾠand	 ﾠthe	 ﾠstudy	 ﾠwas	 ﾠrelocated	 ﾠto	 ﾠthe	 ﾠ
Darwin	 ﾠ Mounds.	 ﾠ Two	 ﾠ core	 ﾠ deployments	 ﾠ were	 ﾠ carried	 ﾠ out	 ﾠ (JC060-ﾭ‐107-ﾭ‐MC13,	 ﾠ in:	 ﾠ 1719z,	 ﾠ seabed:	 ﾠ24 
 
1748z,	 ﾠdeck:	 ﾠ1813z;	 ﾠJC060-ﾭ‐108-ﾭ‐MC14,	 ﾠin:	 ﾠ1835z,	 ﾠseabed:	 ﾠ1904z,	 ﾠdeck:	 ﾠ1930z).	 ﾠBoth	 ﾠwere	 ﾠsuccessful	 ﾠ
(7/8),	 ﾠand	 ﾠthe	 ﾠtop	 ﾠ10	 ﾠcm	 ﾠwas	 ﾠsieved	 ﾠin	 ﾠ2	 ﾠsections	 ﾠon	 ﾠa	 ﾠ250	 ﾠmicron	 ﾠsieve	 ﾠand	 ﾠstored	 ﾠin	 ﾠformalin.	 ﾠ
From	 ﾠthere	 ﾠwe	 ﾠsailed	 ﾠstraight	 ﾠthrough	 ﾠto	 ﾠthe	 ﾠeastern	 ﾠDarwin	 ﾠMound	 ﾠfield	 ﾠto	 ﾠdeploy	 ﾠthe	 ﾠAutosub	 ﾠfor	 ﾠ
a	 ﾠhigh-ﾭ‐resolution	 ﾠmission	 ﾠ(JC060-ﾭ‐109-ﾭ‐AUV47,	 ﾠin:	 ﾠ2151z,	 ﾠout:	 ﾠ2334z).	 ﾠHowever,	 ﾠwhen	 ﾠthe	 ﾠcommand	 ﾠ
was	 ﾠgiven	 ﾠfor	 ﾠthe	 ﾠvehicle	 ﾠto	 ﾠdive,	 ﾠit	 ﾠdeveloped	 ﾠa	 ﾠfault	 ﾠwith	 ﾠthe	 ﾠactuator	 ﾠof	 ﾠthe	 ﾠstern	 ﾠplane,	 ﾠand	 ﾠthe	 ﾠ
dive	 ﾠhad	 ﾠto	 ﾠbe	 ﾠgiven	 ﾠup.	 ﾠWith	 ﾠAutosub	 ﾠback	 ﾠon	 ﾠboard,	 ﾠwe	 ﾠmoved	 ﾠon	 ﾠto	 ﾠan	 ﾠROV	 ﾠdive.	 ﾠ
	 ﾠ
Thursday	 ﾠ9	 ﾠJune	 ﾠ2011	 ﾠ(JD160)	 ﾠ
The	 ﾠROV	 ﾠwas	 ﾠin	 ﾠthe	 ﾠwater	 ﾠshortly	 ﾠafter	 ﾠmidnight	 ﾠ(JC060-ﾭ‐110-ﾭ‐ROV25,	 ﾠin:	 ﾠ0034z,	 ﾠseabed:	 ﾠ0104z,	 ﾠoff:	 ﾠ
0925z,	 ﾠsurface:	 ﾠ1004z),	 ﾠand	 ﾠa	 ﾠlong	 ﾠtransect	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠin	 ﾠthe	 ﾠeastern	 ﾠDarwin	 ﾠMound	 ﾠfield,	 ﾠ
groundtruthing	 ﾠseveral	 ﾠmounds	 ﾠand	 ﾠtails.	 ﾠThe	 ﾠtransect	 ﾠalso	 ﾠpassed	 ﾠby	 ﾠone	 ﾠof	 ﾠthe	 ﾠmarker	 ﾠbouys	 ﾠleft	 ﾠ
out	 ﾠthere	 ﾠearlier	 ﾠon	 ﾠin	 ﾠthe	 ﾠcruise.	 ﾠMost	 ﾠof	 ﾠthe	 ﾠcoral	 ﾠmounds	 ﾠappeared	 ﾠdead,	 ﾠwith	 ﾠlarge	 ﾠamounts	 ﾠof	 ﾠ
coral	 ﾠfragments	 ﾠand	 ﾠdead	 ﾠcoral.	 ﾠ
With	 ﾠthe	 ﾠROV	 ﾠback	 ﾠon	 ﾠboard,	 ﾠwe	 ﾠdeployed	 ﾠAutosub	 ﾠagain	 ﾠfor	 ﾠa	 ﾠslightly	 ﾠaltered	 ﾠmission	 ﾠ(JC060-ﾭ‐111-ﾭ‐
AUV48).	 ﾠThis	 ﾠthen	 ﾠgave	 ﾠus	 ﾠtime	 ﾠto	 ﾠcollect	 ﾠmore	 ﾠmegacores	 ﾠfor	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠAberdeen.	 ﾠFour	 ﾠ
megacores	 ﾠwere	 ﾠcollected	 ﾠback	 ﾠto	 ﾠback	 ﾠ(JC060-ﾭ‐112-ﾭ‐MC15,	 ﾠstation:	 ﾠ1421z,	 ﾠin:	 ﾠ1437z,	 ﾠseabed:	 ﾠ1506z,	 ﾠ
deck:	 ﾠ1535z;	 ﾠJC060-ﾭ‐113-ﾭ‐MC16,	 ﾠin:	 ﾠ1709z,	 ﾠseabed:	 ﾠ1735z,	 ﾠdeck:	 ﾠ1758z;	 ﾠJC060-ﾭ‐114-ﾭ‐MC17,	 ﾠin:	 ﾠ1816z,	 ﾠ
seabed:	 ﾠ1842z,	 ﾠdeck:	 ﾠ1906z;	 ﾠJC060-ﾭ‐115-ﾭ‐MC18,	 ﾠin:	 ﾠ1924z,	 ﾠseabed:	 ﾠ1954z,	 ﾠdeck:	 ﾠ2019z).	 ﾠEach	 ﾠcore	 ﾠ
carried	 ﾠ8	 ﾠtubes,	 ﾠwhich	 ﾠall	 ﾠcame	 ﾠback	 ﾠwith	 ﾠa	 ﾠ>30cm	 ﾠsample.	 ﾠ	 ﾠ
After	 ﾠthis	 ﾠmegacore	 ﾠ‘frenzy’,	 ﾠwe	 ﾠwent	 ﾠback	 ﾠto	 ﾠthe	 ﾠwestern	 ﾠDarwin	 ﾠMounds,	 ﾠto	 ﾠtake	 ﾠone	 ﾠmore	 ﾠpiston	 ﾠ
core	 ﾠthrough	 ﾠa	 ﾠmound	 ﾠ(JC060-ﾭ‐116-ﾭ‐PC14,	 ﾠin:	 ﾠ2230z,	 ﾠdeck:	 ﾠ2336z).	 ﾠUnfortunately	 ﾠthe	 ﾠwinch	 ﾠguiding	 ﾠ
the	 ﾠpiston	 ﾠcore	 ﾠcradle	 ﾠfailed,	 ﾠand	 ﾠthe	 ﾠcore	 ﾠcould	 ﾠnot	 ﾠbe	 ﾠdeployed.	 ﾠIt	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠleave	 ﾠthe	 ﾠstation	 ﾠ
and	 ﾠhead	 ﾠfor	 ﾠthe	 ﾠAutosub	 ﾠrecovery	 ﾠpoint.	 ﾠ
	 ﾠ
Friday	 ﾠ10	 ﾠJune	 ﾠ2011	 ﾠ(JD161)	 ﾠ
Autosub	 ﾠreached	 ﾠthe	 ﾠsurface	 ﾠat	 ﾠ0218z,	 ﾠand	 ﾠwas	 ﾠon	 ﾠdeck	 ﾠby	 ﾠ0311z.	 ﾠWe	 ﾠthen	 ﾠmoved	 ﾠon	 ﾠto	 ﾠthe	 ﾠlast	 ﾠ
station	 ﾠof	 ﾠthe	 ﾠcruise,	 ﾠanother	 ﾠROV	 ﾠground-ﾭ‐truthing	 ﾠtransect	 ﾠ(JC060-ﾭ‐117-ﾭ‐ROV26,	 ﾠin:	 ﾠ0405z,	 ﾠseabed:	 ﾠ
0435,	 ﾠoff:	 ﾠ0910z,	 ﾠdeck:	 ﾠ0945z).	 ﾠAgain	 ﾠthe	 ﾠtransect	 ﾠstarted	 ﾠat	 ﾠone	 ﾠof	 ﾠthe	 ﾠmarker	 ﾠbouys,	 ﾠand	 ﾠworked	 ﾠits	 ﾠ
way	 ﾠacross	 ﾠan	 ﾠarea	 ﾠwith	 ﾠlots	 ﾠof	 ﾠscattered	 ﾠcoral,	 ﾠmound	 ﾠand	 ﾠnon-ﾭ‐mound	 ﾠrelated.	 ﾠ
Once	 ﾠthe	 ﾠROV	 ﾠwas	 ﾠon	 ﾠdeck	 ﾠand	 ﾠsecured,	 ﾠwe	 ﾠset	 ﾠsail	 ﾠfor	 ﾠthe	 ﾠMinch	 ﾠand	 ﾠultimately	 ﾠfor	 ﾠGovan.	 ﾠ
	 ﾠ
Saturday	 ﾠ11	 ﾠJune	 ﾠ2011	 ﾠ(JD162)	 ﾠ
The	 ﾠclocks	 ﾠwere	 ﾠmoved	 ﾠforward	 ﾠto	 ﾠBST	 ﾠovernight.	 ﾠThe	 ﾠentire	 ﾠday	 ﾠwas	 ﾠspent	 ﾠon	 ﾠpassage	 ﾠto	 ﾠGovan	 ﾠ
under	 ﾠfavourable	 ﾠweather	 ﾠconditions.	 ﾠThe	 ﾠscientific	 ﾠteam	 ﾠused	 ﾠthe	 ﾠday	 ﾠto	 ﾠpack	 ﾠall	 ﾠequipment	 ﾠand	 ﾠ
samples,	 ﾠclean	 ﾠall	 ﾠthe	 ﾠlabs	 ﾠand	 ﾠback	 ﾠup	 ﾠall	 ﾠdata.	 ﾠ
	 ﾠ
Sunday	 ﾠ12	 ﾠJune	 ﾠ2011	 ﾠ(JD163)	 ﾠ





EQUIPMENT	 ﾠand	 ﾠSAMPLING	 ﾠREPORTS	 ﾠ
	 ﾠ
1.  Autosub6000	 ﾠ
	 ﾠ
1.1.	 ﾠMission	 ﾠSummary	 ﾠ
There	 ﾠwere	 ﾠa	 ﾠtotal	 ﾠof	 ﾠ10	 ﾠsuccessful	 ﾠscience	 ﾠmissions.	 ﾠ123	 ﾠkm
2	 ﾠwere	 ﾠsurveyed	 ﾠover	 ﾠa	 ﾠperiod	 ﾠof	 ﾠ173	 ﾠ
hours	 ﾠwith	 ﾠa	 ﾠcombination	 ﾠof	 ﾠLF	 ﾠ(120	 ﾠkHz)	 ﾠ,	 ﾠHF	 ﾠ(410	 ﾠkHz)	 ﾠSidescan,	 ﾠEM2000	 ﾠmultibeam	 ﾠand	 ﾠa	 ﾠdigital	 ﾠ
mono	 ﾠstills	 ﾠcamera.	 ﾠ	 ﾠ	 ﾠ25 
 
For	 ﾠeach	 ﾠmission,	 ﾠthe	 ﾠnavigation	 ﾠwas	 ﾠtied	 ﾠin	 ﾠat	 ﾠthe	 ﾠstart	 ﾠusing	 ﾠthe	 ﾠrange	 ﾠonly	 ﾠnavigation	 ﾠtechnique.	 ﾠ
When	 ﾠin	 ﾠbottom	 ﾠtracking	 ﾠrange	 ﾠthe	 ﾠAUV	 ﾠexecuted	 ﾠa	 ﾠsquare	 ﾠcourse	 ﾠof	 ﾠ250	 ﾠm	 ﾠ(for	 ﾠshallower	 ﾠmissions)	 ﾠ
or	 ﾠ500	 ﾠm	 ﾠside	 ﾠ(deeper	 ﾠmissions),	 ﾠwhile	 ﾠwe	 ﾠtracked	 ﾠits	 ﾠrange	 ﾠfrom	 ﾠthe	 ﾠship	 ﾠusing	 ﾠthe	 ﾠLinkquest	 ﾠUSBL	 ﾠ
system,	 ﾠand	 ﾠsimultaneously	 ﾠtracking	 ﾠthe	 ﾠAUV	 ﾠposition	 ﾠto	 ﾠthe	 ﾠship.	 ﾠIn	 ﾠmost	 ﾠcases,	 ﾠthe	 ﾠnavigation	 ﾠ
correction	 ﾠso	 ﾠobtained	 ﾠwas	 ﾠtransmitted	 ﾠdirectly	 ﾠto	 ﾠthe	 ﾠAUV;	 ﾠhence	 ﾠthe	 ﾠnavigation	 ﾠdata	 ﾠused	 ﾠin	 ﾠthese	 ﾠ
missions	 ﾠwas	 ﾠalready	 ﾠcorrected.	 ﾠ	 ﾠ
Table	 ﾠ1.1.	 ﾠbelow	 ﾠis	 ﾠa	 ﾠrecord	 ﾠof	 ﾠthe	 ﾠnavigation	 ﾠcorrections	 ﾠwhich	 ﾠwere	 ﾠmeasured,	 ﾠand	 ﾠwhether	 ﾠthey	 ﾠ
were	 ﾠapplied	 ﾠin	 ﾠthe	 ﾠmission.	 ﾠ	 ﾠTable	 ﾠ2	 ﾠis	 ﾠa	 ﾠgeneral	 ﾠsummary	 ﾠof	 ﾠall	 ﾠthe	 ﾠmissions.	 ﾠ	 ﾠ
Table	 ﾠ1.2.	 ﾠis	 ﾠa	 ﾠgeneral	 ﾠsummary	 ﾠof	 ﾠthe	 ﾠAutosub6000	 ﾠmissions	 ﾠon	 ﾠJC060.	 ﾠ
	 ﾠ
Table	 ﾠ1.1	 ﾠ.	 ﾠRecord	 ﾠof	 ﾠRange	 ﾠOnly	 ﾠNavigation	 ﾠ(RoN)	 ﾠcorrections.	 ﾠ	 ﾠ
#	 ﾠ Range	 ﾠonly	 ﾠNav	 ﾠ
(RoN)	 ﾠ	 ﾠcorrection	 ﾠat	 ﾠ
the	 ﾠstart.	 ﾠ
	 ﾠ
East	 ﾠ,	 ﾠNorth	 ﾠ(m)	 ﾠ
Whether	 ﾠcorrected	 ﾠat	 ﾠstart	 ﾠ
of	 ﾠmission	 ﾠ
RoN	 ﾠat	 ﾠend	 ﾠof	 ﾠmission.	 ﾠ	 ﾠOr	 ﾠUSBL	 ﾠ
check	 ﾠ
This	 ﾠis	 ﾠnot	 ﾠsent	 ﾠto	 ﾠthe	 ﾠAUV,	 ﾠhence	 ﾠ
is	 ﾠnot	 ﾠin	 ﾠthe	 ﾠnavigation	 ﾠfile.	 ﾠEast	 ﾠ
North	 ﾠ(m).	 ﾠ
37	 ﾠ -ﾭ‐30	 ﾠ,	 ﾠ50	 ﾠm	 ﾠ No.	 ﾠData	 ﾠpoor	 ﾠquality	 ﾠ
because	 ﾠship	 ﾠwas	 ﾠlong	 ﾠway	 ﾠ
off	 ﾠthe	 ﾠwaypoint	 ﾠ(>	 ﾠ1	 ﾠkm).	 ﾠ	 ﾠ
No	 ﾠ–	 ﾠshort	 ﾠmission.	 ﾠ	 ﾠ
38	 ﾠ -ﾭ‐	 ﾠ No	 ﾠcorrection	 ﾠat	 ﾠmission	 ﾠ
time.	 ﾠRoN	 ﾠfailed	 ﾠdue	 ﾠto	 ﾠ
problem	 ﾠlogging	 ﾠships	 ﾠdata.	 ﾠ	 ﾠ
No	 ﾠ.	 ﾠ	 ﾠ	 ﾠAUV	 ﾠmission	 ﾠaborted	 ﾠdue	 ﾠto	 ﾠ
depth	 ﾠcontrol	 ﾠfault.	 ﾠ
39	 ﾠ 184.9	 ﾠ,	 ﾠ192.4	 ﾠ Yes	 ﾠ -ﾭ‐16,	 ﾠ-ﾭ‐38	 ﾠ	 ﾠ
40	 ﾠ 125.9,	 ﾠ5.5	 ﾠ	 ﾠ Yes	 ﾠ No	 ﾠ,	 ﾠNavigation	 ﾠbox	 ﾠmissed	 ﾠdue	 ﾠ
to	 ﾠweather	 ﾠconditions	 ﾠ
41	 ﾠ 82.6,	 ﾠ56.8	 ﾠ Yes	 ﾠ No	 ﾠ
42	 ﾠ 32.9,	 ﾠ-ﾭ‐23.0	 ﾠ	 ﾠ Yes	 ﾠ No	 ﾠ
43	 ﾠ 37.0,	 ﾠ13.0	 ﾠ Yes	 ﾠ No	 ﾠ
44	 ﾠ -ﾭ‐12.3,	 ﾠ16.0	 ﾠ Yes	 ﾠ No	 ﾠ
45	 ﾠ -ﾭ‐17.1,	 ﾠ20.1	 ﾠ Yes	 ﾠ No	 ﾠ
46	 ﾠ 16.2,	 ﾠ35.9	 ﾠ Yes	 ﾠ No	 ﾠ
47	 ﾠ NA	 ﾠ Abortive	 ﾠmission	 ﾠ No	 ﾠ
48	 ﾠ -ﾭ‐6.0,	 ﾠ217.2	 ﾠ Yes	 ﾠ No	 ﾠ26 
 
Table	 ﾠ1.2.	 ﾠAutosub6000	 ﾠMissions	 ﾠSummary	 ﾠ
#	 ﾠ Start	 ﾠdate	 ﾠ&	 ﾠtime	 ﾠ[GMT]	 ﾠ Duration	 ﾠ
Hrs	 ﾠ









Notes	 ﾠ	 ﾠon	 ﾠmission	 ﾠ
37	 ﾠ 12/05/2011	 ﾠ11:39	 ﾠ 3.8	 ﾠ EDM	 ﾠ 59.8678	 ﾠN	 ﾠ	 ﾠ	 ﾠ
7.0580	 ﾠW	 ﾠ
1036	 ﾠ n/a	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ n/a	 ﾠ n/a	 ﾠ Initial	 ﾠshakedown	 ﾠtest	 ﾠmission.	 ﾠ	 ﾠOn	 ﾠfirst	 ﾠattempt	 ﾠat	 ﾠdive	 ﾠthe	 ﾠAUV	 ﾠheaded	 ﾠoff	 ﾠ
in	 ﾠthe	 ﾠwrong	 ﾠdirection	 ﾠ–	 ﾠrudder	 ﾠinstalled	 ﾠincorrectly.	 ﾠNoise	 ﾠaffecting	 ﾠthe	 ﾠ
obstacle	 ﾠavoidance	 ﾠcaused	 ﾠerratic	 ﾠdepth	 ﾠcontrol.	 ﾠTail	 ﾠlifting	 ﾠlines	 ﾠhad	 ﾠcome	 ﾠ
out	 ﾠbefore	 ﾠrecovery.	 ﾠ	 ﾠ
38	 ﾠ 13/05/2011	 ﾠ19:13	 ﾠ 22.8	 ﾠ WDM	 ﾠ 59.8143	 ﾠN	 ﾠ	 ﾠ	 ﾠ
7.3806	 ﾠW	 ﾠ
943	 ﾠ 83.3	 ﾠ EM2000	 ﾠLFSSS	 ﾠ 14.4	 ﾠ Sternplane	 ﾠfailure	 ﾠnear	 ﾠthe	 ﾠend	 ﾠof	 ﾠmission	 ﾠcausing	 ﾠlarge	 ﾠdepth	 ﾠexcursions	 ﾠ
39	 ﾠ 15/05/2011	 ﾠ20:01	 ﾠ 17.2	 ﾠ EDM	 ﾠ 59.8502	 ﾠN	 ﾠ	 ﾠ	 ﾠ
7.1151	 ﾠW	 ﾠ
1015	 ﾠ 66.6	 ﾠ EM2000	 ﾠLFSSS	 ﾠ 25.2	 ﾠ Multibeam	 ﾠand	 ﾠside	 ﾠscan	 ﾠsurvey	 ﾠof	 ﾠthe	 ﾠDarwin	 ﾠmounds.	 ﾠ	 ﾠ	 ﾠ
40	 ﾠ 22/05/2011	 ﾠ01:30	 ﾠ 19.8	 ﾠ WDM	 ﾠ 59.8252	 ﾠN	 ﾠ	 ﾠ	 ﾠ
7.3995	 ﾠW	 ﾠ
969	 ﾠ 79.9	 ﾠ EM2000	 ﾠHFSSS	 ﾠ 15.5	 ﾠ The	 ﾠAUV	 ﾠran	 ﾠout	 ﾠof	 ﾠpower	 ﾠwhile	 ﾠcircling	 ﾠat	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠmission	 ﾠdropping	 ﾠ
abort	 ﾠweights	 ﾠand	 ﾠthen	 ﾠsurfaced.	 ﾠ
41	 ﾠ 25/05/2011	 ﾠ19:03	 ﾠ 17.9	 ﾠ PFA	 ﾠ 58.1747	 ﾠN	 ﾠ	 ﾠ	 ﾠ
16.4458	 ﾠW	 ﾠ
1163	 ﾠ 77.3	 ﾠ EM2000	 ﾠHFSSS	 ﾠ	 ﾠ 16.8	 ﾠ 	 ﾠAUV	 ﾠran	 ﾠout	 ﾠof	 ﾠenergy	 ﾠand	 ﾠaborted	 ﾠduring	 ﾠsurfacing	 ﾠ
42	 ﾠ 30/05/2011	 ﾠ19:55	 ﾠ 10.5	 ﾠ RB	 ﾠ 56.6689	 ﾠN	 ﾠ	 ﾠ
14.0124	 ﾠW	 ﾠ
405	 ﾠ 43	 ﾠ HFSSS	 ﾠ 6.9	 ﾠ Concerns	 ﾠthat	 ﾠone	 ﾠbattery	 ﾠwas	 ﾠnot	 ﾠdischarging	 ﾠcaused	 ﾠus	 ﾠto	 ﾠreduce	 ﾠthe	 ﾠ
mission	 ﾠlength.	 ﾠIn	 ﾠpractice	 ﾠthe	 ﾠbattery	 ﾠfunctioned	 ﾠnormally.	 ﾠ	 ﾠ
43	 ﾠ 01/06/2011	 ﾠ21:15	 ﾠ 15.6	 ﾠ RB	 ﾠ 57.9669	 ﾠN	 ﾠ	 ﾠ
13.9982	 ﾠW	 ﾠ
219	 ﾠ 69	 ﾠ HFSSS	 ﾠ 12.0	 ﾠ All	 ﾠok.	 ﾠ	 ﾠ
44	 ﾠ 03/06/2011	 ﾠ06:38	 ﾠ 15.0	 ﾠ RB	 ﾠ 58.0863	 ﾠN	 ﾠ	 ﾠ
14.1754	 ﾠW	 ﾠ
319	 ﾠ 68.9	 ﾠ HFSSS	 ﾠ 12.0	 ﾠ All	 ﾠok.	 ﾠ	 ﾠ
45	 ﾠ 04/06/2011	 ﾠ07:02	 ﾠ 16.5	 ﾠ RB	 ﾠ 57.8504	 ﾠN	 ﾠ	 ﾠ
13.9704	 ﾠW	 ﾠ
179	 ﾠ 70.7	 ﾠ HFSSS	 ﾠ 13.0	 ﾠ All	 ﾠok.	 ﾠ	 ﾠ
46	 ﾠ 05/06/2011	 ﾠ09:26	 ﾠ 15.6	 ﾠ RB	 ﾠ 58.0708	 ﾠN	 ﾠ	 ﾠ
14.1790	 ﾠW	 ﾠ
322	 ﾠ 60.7	 ﾠ EM2000	 ﾠHFSSS	 ﾠ n/a	 ﾠ Hires	 ﾠSS,	 ﾠcamera	 ﾠand	 ﾠmultibeam	 ﾠevaluation	 ﾠmission	 ﾠfor	 ﾠthe	 ﾠCODEMAP	 ﾠ
project.	 ﾠ	 ﾠ	 ﾠ
47	 ﾠ 08/06/2011	 ﾠ21:59	 ﾠ 0.8	 ﾠ EDM	 ﾠ 59.8430	 ﾠN	 ﾠ	 ﾠ	 ﾠ
7.0442	 ﾠW	 ﾠ
789	 ﾠ N/A	 ﾠ	 ﾠmission	 ﾠ
was	 ﾠ
terminated	 ﾠ
HFSSS	 ﾠ N/A	 ﾠ	 ﾠmission	 ﾠ
was	 ﾠ
terminated	 ﾠ
The	 ﾠmission	 ﾠwas	 ﾠterminated	 ﾠdue	 ﾠto	 ﾠthe	 ﾠcontrol	 ﾠplane	 ﾠfailing	 ﾠin	 ﾠa	 ﾠsimilar	 ﾠ
fashion	 ﾠto	 ﾠMission	 ﾠ38.	 ﾠ
48	 ﾠ 09/06/2011	 ﾠ10:16	 ﾠ 17.2	 ﾠ EDM	 ﾠ 59.8491	 ﾠN	 ﾠ	 ﾠ	 ﾠ
7.1143	 ﾠW	 ﾠ
1053	 ﾠ 65.7	 ﾠ HFSSS	 ﾠ 10.8	 ﾠ All	 ﾠok.	 ﾠ	 ﾠ27 
 
1.2.	 ﾠAutosub6000	 ﾠData	 ﾠDescriptions	 ﾠ
Table	 ﾠ1.3.	 ﾠis	 ﾠa	 ﾠdata	 ﾠdescription	 ﾠof	 ﾠthe	 ﾠcomma	 ﾠseparated	 ﾠdata	 ﾠfiles	 ﾠfor	 ﾠthe	 ﾠlow	 ﾠrate	 ﾠAutosub6000	 ﾠ
navigation	 ﾠand	 ﾠsensor	 ﾠdata.	 ﾠThe	 ﾠfile	 ﾠhas	 ﾠa	 ﾠsingle	 ﾠrow	 ﾠheader	 ﾠof	 ﾠthe	 ﾠvariable	 ﾠnames,	 ﾠand	 ﾠthen	 ﾠthe	 ﾠdata	 ﾠ
in	 ﾠcomma	 ﾠseparated	 ﾠcolumns.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠTable	 ﾠ1.3.	 ﾠData	 ﾠdescription	 ﾠfor	 ﾠthe	 ﾠAutosub6000	 ﾠ‘M0xx_ScienceData.CSV’	 ﾠ	 ﾠ
Variable	 ﾠ Units	 ﾠ Description	 ﾠ
Date	 ﾠ 	 ﾠ Date	 ﾠof	 ﾠrecord	 ﾠto	 ﾠnearest	 ﾠday	 ﾠ
Time	 ﾠ 	 ﾠ Time	 ﾠof	 ﾠrecord	 ﾠto	 ﾠthe	 ﾠnearest	 ﾠsecond	 ﾠ
ExcelTime	 ﾠ
days	 ﾠ Time	 ﾠas	 ﾠdefined	 ﾠby	 ﾠExcel.	 ﾠDays	 ﾠsince	 ﾠ1/1/1900	 ﾠ(imports	 ﾠdirectly	 ﾠ
into	 ﾠexcel	 ﾠdate:	 ﾠtime).	 ﾠ	 ﾠ
Seconds	 ﾠ 	 ﾠ Seconds	 ﾠsince	 ﾠfirst	 ﾠrecord	 ﾠin	 ﾠfile.	 ﾠ	 ﾠ
Latitude	 ﾠ Deg	 ﾠ AUV	 ﾠLatitude	 ﾠ
Longitude	 ﾠ Deg	 ﾠ AUV	 ﾠLongitude	 ﾠ
depth	 ﾠ m	 ﾠ AUV	 ﾠDepth	 ﾠ
Altitude	 ﾠ
m	 ﾠ AUV	 ﾠaltitude	 ﾠabove	 ﾠthe	 ﾠseafloor.	 ﾠ	 ﾠMax	 ﾠADCP	 ﾠrange	 ﾠ~200m.	 ﾠ
Values	 ﾠof	 ﾠ1000m	 ﾠmean	 ﾠout	 ﾠof	 ﾠrange	 ﾠof	 ﾠthe	 ﾠseafloor	 ﾠ
Roll	 ﾠ Rad	 ﾠ AUV	 ﾠroll.	 ﾠUsing	 ﾠthe	 ﾠyaw/pitch/roll	 ﾠEuler	 ﾠangle	 ﾠsequence	 ﾠ
Pitch	 ﾠ Rad	 ﾠ AUV	 ﾠpitch.	 ﾠUsing	 ﾠthe	 ﾠyaw/pitch/roll	 ﾠEuler	 ﾠangle	 ﾠsequence	 ﾠ
Heading	 ﾠ Rad	 ﾠ AUV	 ﾠheading.	 ﾠUsing	 ﾠthe	 ﾠyaw/pitch/roll	 ﾠEuler	 ﾠangle	 ﾠsequence	 ﾠ
WaterSpeed	 ﾠ m/s	 ﾠ AUV	 ﾠspeed	 ﾠthrough	 ﾠthe	 ﾠwater	 ﾠdetermined	 ﾠfrom	 ﾠthe	 ﾠADCP	 ﾠbins	 ﾠ
GroundSpeed	 ﾠ m/s	 ﾠ AUV	 ﾠspeed	 ﾠover	 ﾠthe	 ﾠground	 ﾠdetermined	 ﾠfrom	 ﾠthe	 ﾠDVL	 ﾠ
MagX	 ﾠ microTesla	 ﾠ Magnetometer	 ﾠraw	 ﾠX-ﾭ‐value	 ﾠreading	 ﾠ
MagY	 ﾠ microTesla	 ﾠ Magnetometer	 ﾠraw	 ﾠY-ﾭ‐value	 ﾠreading	 ﾠ
MagZ	 ﾠ microTesla	 ﾠ Magnetometer	 ﾠraw	 ﾠZ-ﾭ‐value	 ﾠreading	 ﾠ
Temperature	 ﾠ °C	 ﾠ Magnetometer	 ﾠtemperature	 ﾠ
MagX_cal	 ﾠ microTesla	 ﾠ Magnetometer	 ﾠcalibrated	 ﾠX-ﾭ‐value	 ﾠreading	 ﾠ
MagY_cal	 ﾠ microTesla	 ﾠ Magnetometer	 ﾠcalibrated	 ﾠY-ﾭ‐value	 ﾠreading	 ﾠ
MagZ_cal	 ﾠ microTesla	 ﾠ Magnetometer	 ﾠcalibrated	 ﾠZ-ﾭ‐value	 ﾠreading	 ﾠ
T1	 ﾠ °C	 ﾠ CTD	 ﾠTemperature	 ﾠ1	 ﾠ
T2	 ﾠ °C	 ﾠ CTD	 ﾠTemperature	 ﾠ2	 ﾠ
C1	 ﾠ 	 ﾠ CTD	 ﾠConductivity	 ﾠ1	 ﾠ
C2	 ﾠ 	 ﾠ CTD	 ﾠConductivity	 ﾠ2	 ﾠ
Depth	 ﾠ m	 ﾠ CTD	 ﾠdepth	 ﾠ
DO	 ﾠ V	 ﾠ CTD	 ﾠ–	 ﾠDissolved	 ﾠoxygen	 ﾠreading	 ﾠ
LSS	 ﾠ V	 ﾠ CTD	 ﾠ–	 ﾠLight	 ﾠscattering	 ﾠsensor	 ﾠreading	 ﾠ
EH	 ﾠ V	 ﾠ CTD	 ﾠ–	 ﾠEH	 ﾠSensor	 ﾠreading	 ﾠ
rho1	 ﾠ Kg/m
3	 ﾠ CTD	 ﾠ–	 ﾠCalculated	 ﾠdensity1	 ﾠusing	 ﾠthe	 ﾠseabird	 ﾠprogram	 ﾠ
rho2	 ﾠ Kg/m
3	 ﾠ CTD	 ﾠ–	 ﾠCalculated	 ﾠdensity2	 ﾠusing	 ﾠthe	 ﾠseabird	 ﾠprogram	 ﾠ
Pres	 ﾠ Pa	 ﾠ CTD	 ﾠ–	 ﾠPressure	 ﾠ
S1	 ﾠ 	 ﾠ CTD	 ﾠ–	 ﾠSalinity1	 ﾠ
S2	 ﾠ 	 ﾠ CTD	 ﾠ–	 ﾠSalinity2	 ﾠ
pTmp1	 ﾠ °C	 ﾠ CTD	 ﾠ–	 ﾠPotential	 ﾠtemperature1	 ﾠ
pTmp2	 ﾠ °C	 ﾠ CTD	 ﾠ–	 ﾠPotential	 ﾠtemperature2	 ﾠ
CorMg0	 ﾠ none	 ﾠ Correlation	 ﾠmagnitude	 ﾠfor	 ﾠbottom	 ﾠtrack	 ﾠ
Inten0	 ﾠ 0.24dB	 ﾠ Beam	 ﾠ1	 ﾠsignal	 ﾠintensity	 ﾠ
Veast0	 ﾠ
mm/sec	 ﾠ Side	 ﾠvelocity	 ﾠbin	 ﾠfor	 ﾠbottom	 ﾠtrack.	 ﾠIn	 ﾠAUV	 ﾠframe	 ﾠof	 ﾠreference.	 ﾠIf	 ﾠ
AUV	 ﾠis	 ﾠmoving	 ﾠto	 ﾠport,	 ﾠthen	 ﾠthis	 ﾠnumber	 ﾠis	 ﾠpositive	 ﾠ
Vnorth0	 ﾠ
mm/sec	 ﾠ Forward	 ﾠvelocity	 ﾠin	 ﾠAUV	 ﾠframe.	 ﾠForward	 ﾠmotion	 ﾠproduces	 ﾠa	 ﾠ
negative	 ﾠvalue	 ﾠfor	 ﾠthis	 ﾠ28 
 
Vdown0	 ﾠ mm/sec	 ﾠ Down	 ﾠvelocity.	 ﾠAUV	 ﾠmotion	 ﾠdown	 ﾠproduce	 ﾠnegative	 ﾠresult.	 ﾠ	 ﾠ
Verr0	 ﾠ mm/sec	 ﾠ Error	 ﾠvelocity.	 ﾠ	 ﾠ
ADCPVersion	 ﾠ none	 ﾠ Version	 ﾠnumber	 ﾠ
ADCPRev	 ﾠ none	 ﾠ Revision	 ﾠ
HeadBias	 ﾠ 0.01	 ﾠdeg	 ﾠ Always	 ﾠ0	 ﾠ
NumWatPings	 ﾠ none	 ﾠ Number	 ﾠof	 ﾠwater	 ﾠpings	 ﾠper	 ﾠensemble.	 ﾠAlways	 ﾠ1.	 ﾠ
CellSize	 ﾠ Cm	 ﾠ Cell	 ﾠsize	 ﾠin	 ﾠcm.	 ﾠ	 ﾠ	 ﾠ(e.g.	 ﾠ800	 ﾠ).	 ﾠ	 ﾠ
BlankSize	 ﾠ cm	 ﾠ Blanking	 ﾠperiod	 ﾠin	 ﾠcm.	 ﾠ
NumCells	 ﾠ none	 ﾠ Number	 ﾠof	 ﾠwater	 ﾠtrack	 ﾠcells	 ﾠ
MinThresh	 ﾠ none	 ﾠ 	 ﾠ
HeadAlign	 ﾠ 0.01	 ﾠdeg	 ﾠ Heading	 ﾠalign	 ﾠ(critical	 ﾠto	 ﾠnavigation)	 ﾠ
Salinity	 ﾠ sal_units	 ﾠ Fixed	 ﾠsalinity	 ﾠfor	 ﾠADCP	 ﾠsound	 ﾠvelocity	 ﾠcorrection	 ﾠ(e.g.	 ﾠ35).	 ﾠ
SoundSpeed	 ﾠ
m/sec	 ﾠ Speed	 ﾠof	 ﾠSound	 ﾠthat	 ﾠthe	 ﾠADCP	 ﾠcalculates	 ﾠat	 ﾠzero	 ﾠdepth	 ﾠ(T	 ﾠand	 ﾠS	 ﾠ
correction	 ﾠonly)	 ﾠ
ADCPTemp	 ﾠ °C	 ﾠ Temperature	 ﾠmeasured	 ﾠat	 ﾠthe	 ﾠADCP	 ﾠhead	 ﾠ
Inten3_1	 ﾠ 0.24dB	 ﾠ Beam	 ﾠ3	 ﾠsignal	 ﾠintensity	 ﾠ
Inten1	 ﾠ 0.24dB	 ﾠ Beam	 ﾠ1	 ﾠsignal	 ﾠintensity	 ﾠ
Veast1	 ﾠ
mm/sec	 ﾠ Side	 ﾠvelocity	 ﾠbin	 ﾠ1.	 ﾠIn	 ﾠAUV	 ﾠframe	 ﾠof	 ﾠreference.	 ﾠIf	 ﾠAUV	 ﾠis	 ﾠmoving	 ﾠ
to	 ﾠport,	 ﾠthen	 ﾠthis	 ﾠnumber	 ﾠis	 ﾠpositive	 ﾠ
Vnorth1	 ﾠ
mm/sec	 ﾠ Forward	 ﾠvelocity	 ﾠin	 ﾠAUV	 ﾠframe.	 ﾠForward	 ﾠmotion	 ﾠproduces	 ﾠa	 ﾠ
negative	 ﾠvalue	 ﾠfor	 ﾠthis	 ﾠ
Vdown1	 ﾠ mm/sec	 ﾠ Down	 ﾠvelocity.	 ﾠAUV	 ﾠmotion	 ﾠdown	 ﾠproduce	 ﾠnegative	 ﾠresult.	 ﾠ	 ﾠ
Verr1	 ﾠ mm/sec	 ﾠ Error	 ﾠvelocity.	 ﾠ	 ﾠ
	 ﾠ
Each	 ﾠADCP	 ﾠbin	 ﾠhas	 ﾠits	 ﾠown	 ﾠ:	 ﾠInten3_Y,	 ﾠIntenY,	 ﾠVeastY,	 ﾠVnorthY,	 ﾠVdownY,	 ﾠVerrY	 ﾠwhere	 ﾠY	 ﾠis	 ﾠthe	 ﾠbin	 ﾠ
number	 ﾠ.	 ﾠ	 ﾠThere	 ﾠare	 ﾠ15	 ﾠbins	 ﾠin	 ﾠthe	 ﾠADCP	 ﾠconfiguration	 ﾠfor	 ﾠJC060.	 ﾠ	 ﾠ
	 ﾠ
1.3.	 ﾠAutosub6000	 ﾠCamera	 ﾠsystem	 ﾠand	 ﾠImage	 ﾠMeta	 ﾠdata	 ﾠfile	 ﾠDescription.	 ﾠ
Table	 ﾠ1.4.	 ﾠis	 ﾠ	 ﾠgeneral	 ﾠinformation	 ﾠon	 ﾠthe	 ﾠAutosub6000	 ﾠmono	 ﾠdigital	 ﾠcamera	 ﾠand	 ﾠflash	 ﾠsystem.	 ﾠ	 ﾠ
Table	 ﾠ 1.5.	 ﾠc o n t a i n s 	 ﾠm e t a 	 ﾠd a t a 	 ﾠf o r 	 ﾠa l l 	 ﾠt h e 	 ﾠi m a g e s 	 ﾠf o r 	 ﾠt h e 	 ﾠm i s s i o n 	 ﾠv ” . 	 ﾠI t 	 ﾠw i l l 	 ﾠl o a d 	 ﾠi n t o 	 ﾠe x c e l 	 ﾠ
automatically	 ﾠas	 ﾠcomma	 ﾠseparate	 ﾠvariables.	 ﾠ	 ﾠ	 ﾠ‘.csv’	 ﾠ.	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
Table	 ﾠ1.4.	 ﾠ	 ﾠGeneral	 ﾠinformation	 ﾠfor	 ﾠAutosub6000	 ﾠCamera	 ﾠand	 ﾠ	 ﾠImages:	 ﾠ	 ﾠ	 ﾠ
Camera	 ﾠ
Type	 ﾠ Prosilica	 ﾠGE1380	 ﾠ
Sensor	 ﾠ Sony	 ﾠICX625	 ﾠ	 ﾠmono	 ﾠCCD	 ﾠ
Pixels	 ﾠ 1360	 ﾠx	 ﾠ1024.	 ﾠ	 ﾠ	 ﾠ	 ﾠ
Pixel	 ﾠSpacing	 ﾠ 6.45	 ﾠµm	 ﾠ	 ﾠ
Imager	 ﾠSize	 ﾠ 8.77	 ﾠmm	 ﾠx	 ﾠ6.60	 ﾠmm	 ﾠ	 ﾠ
Size	 ﾠof	 ﾠseabed	 ﾠPixel	 ﾠ	 ﾠ 	 ﾠAltitude	 ﾠ(m)	 ﾠ*0.0645	 ﾠ	 ﾠ	 ﾠ	 ﾠ(with	 ﾠflat	 ﾠport	 ﾠ–	 ﾠassumed	 ﾠ1.33	 ﾠ
water	 ﾠmagnification))	 ﾠ
Size	 ﾠof	 ﾠSeabed	 ﾠframe	 ﾠ(long	 ﾠside)	 ﾠ Altitude	 ﾠ(m)	 ﾠ*	 ﾠ0.864	 ﾠ	 ﾠ	 ﾠ(with	 ﾠflat	 ﾠport)	 ﾠ
Position	 ﾠ 2	 ﾠm	 ﾠahead	 ﾠof	 ﾠvehicle	 ﾠcentre	 ﾠ
Lens	 ﾠ	 ﾠ 75	 ﾠmm	 ﾠ,	 ﾠf1.8	 ﾠ	 ﾠNavitar	 ﾠ	 ﾠ
Camera	 ﾠMount	 ﾠAngle	 ﾠ	 ﾠ Inclined	 ﾠaft	 ﾠat	 ﾠ14	 ﾠdegrees	 ﾠto	 ﾠvertical.	 ﾠ	 ﾠOptimised	 ﾠfor	 ﾠ15	 ﾠm	 ﾠ
altitude	 ﾠ
(image	 ﾠshort	 ﾠaxis	 ﾠis	 ﾠreduced	 ﾠin	 ﾠlength	 ﾠby	 ﾠ3%)	 ﾠ
Frame	 ﾠrate	 ﾠ	 ﾠ Once	 ﾠper	 ﾠ20	 ﾠseconds.	 ﾠ	 ﾠ
Frame	 ﾠformat:	 ﾠArchive	 ﾠ 16	 ﾠbit	 ﾠtiff	 ﾠ(raw)	 ﾠ
Processed	 ﾠimages	 ﾠ 8	 ﾠbit	 ﾠtiff	 ﾠprocessed	 ﾠwith	 ﾠremoval	 ﾠof	 ﾠconstant	 ﾠaveraged	 ﾠ29 
 
backscatter	 ﾠframe,	 ﾠapplication	 ﾠof	 ﾠadaptive	 ﾠhistogram	 ﾠ
equalisation	 ﾠ(contrast	 ﾠenhancement	 ﾠand	 ﾠflattening	 ﾠof	 ﾠ
illumination),	 ﾠand	 ﾠ2	 ﾠD	 ﾠwiener	 ﾠfilter	 ﾠ(noise	 ﾠreduction)	 ﾠ
Geometry	 ﾠof	 ﾠthe	 ﾠstored	 ﾠframes.	 ﾠ	 ﾠ
When	 ﾠthe	 ﾠAUV	 ﾠis	 ﾠtravelling	 ﾠdue	 ﾠ
north,	 ﾠthe	 ﾠframe	 ﾠis	 ﾠ:	 ﾠ	 ﾠ
	 ﾠ
Flash	 ﾠ
Type	 ﾠ Canon	 ﾠ580	 ﾠ	 ﾠ
Zoom	 ﾠsetting	 ﾠ	 ﾠ 105	 ﾠmm	 ﾠ	 ﾠ(full)	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ(with	 ﾠflat	 ﾠport)	 ﾠ
Manufacturer	 ﾠClaimed	 ﾠguide	 ﾠ
number	 ﾠ
58	 ﾠm	 ﾠ(@	 ﾠ100	 ﾠISO	 ﾠequivalent).	 ﾠ	 ﾠ
Input	 ﾠelectrical	 ﾠenergy	 ﾠ 50	 ﾠJoules	 ﾠ
Position	 ﾠ	 ﾠ 2	 ﾠm	 ﾠaft	 ﾠof	 ﾠAUV	 ﾠcentre	 ﾠ
	 ﾠ
Table	 ﾠ1.5.	 ﾠFields	 ﾠfor	 ﾠimageData.csv.	 ﾠ	 ﾠThis	 ﾠfile	 ﾠcontains	 ﾠmeta	 ﾠdata	 ﾠfor	 ﾠall	 ﾠthe	 ﾠimages	 ﾠfor	 ﾠthe	 ﾠmission	 ﾠv”.	 ﾠ
It	 ﾠwill	 ﾠload	 ﾠinto	 ﾠexcel	 ﾠautomatically	 ﾠas	 ﾠcomma	 ﾠseparate	 ﾠvariables.	 ﾠ	 ﾠ	 ﾠ‘.csv’	 ﾠ.	 ﾠ	 ﾠ	 ﾠ
FIELD	 ﾠ DESCRIPTION	 ﾠ
Time	 ﾠ Time	 ﾠof	 ﾠframe	 ﾠin	 ﾠexcel	 ﾠformat	 ﾠ(days	 ﾠsince	 ﾠ1900).	 ﾠJust	 ﾠformat	 ﾠthe	 ﾠimported	 ﾠdata	 ﾠas	 ﾠdate	 ﾠ
time.	 ﾠ	 ﾠ
GoodFrame	 ﾠ Is	 ﾠ1	 ﾠfor	 ﾠan	 ﾠaltitude	 ﾠ<22	 ﾠm	 ﾠ	 ﾠ(assumed	 ﾠgood	 ﾠframe).	 ﾠIs	 ﾠ0	 ﾠotherwise	 ﾠ
MeanPixel	 ﾠ The	 ﾠmean	 ﾠpixel	 ﾠamplitude	 ﾠfor	 ﾠeach	 ﾠframe	 ﾠbefore	 ﾠany	 ﾠcontrast	 ﾠenhancement	 ﾠof	 ﾠfiltering.	 ﾠ	 ﾠ	 ﾠ
3.6	 ﾠ	 ﾠcounts	 ﾠcorresponds	 ﾠto	 ﾠone	 ﾠdetected	 ﾠelectron.	 ﾠ	 ﾠThe	 ﾠphoton	 ﾠefficiency	 ﾠis	 ﾠ0.6	 ﾠat	 ﾠ450	 ﾠnm.	 ﾠ	 ﾠ	 ﾠ
Altitude_m	 ﾠ Altitude	 ﾠof	 ﾠAUV	 ﾠin	 ﾠm.	 ﾠ	 ﾠ	 ﾠIs	 ﾠset	 ﾠto	 ﾠ‘NaN’	 ﾠif	 ﾠno	 ﾠdata	 ﾠ(>	 ﾠ180	 ﾠm	 ﾠaltitude)	 ﾠ
AUVdepth_m	 ﾠ AUV	 ﾠdepth	 ﾠin	 ﾠm.	 ﾠ
WaterDepth_m	 ﾠ The	 ﾠwater	 ﾠdepth	 ﾠ	 ﾠis	 ﾠAUV	 ﾠdepth	 ﾠplus	 ﾠAUV	 ﾠaltitude.	 ﾠ(NaN	 ﾠif	 ﾠno	 ﾠvalid	 ﾠ	 ﾠ
Latitude_deg	 ﾠ The	 ﾠdecimal	 ﾠLatitude	 ﾠin	 ﾠdegrees	 ﾠ
Longitude_deg	 ﾠ The	 ﾠdecimal	 ﾠLongitude	 ﾠin	 ﾠdegrees	 ﾠ
Pitch_deg	 ﾠ AUV	 ﾠpitch	 ﾠ(positive	 ﾠis	 ﾠnose	 ﾠup)	 ﾠin	 ﾠdegrees	 ﾠ
Roll_deg	 ﾠ Roll	 ﾠ(positive	 ﾠis	 ﾠstarboard	 ﾠdown)	 ﾠ
Heading_deg	 ﾠ Heading	 ﾠ(positive	 ﾠclockwise	 ﾠfrom	 ﾠnorth)	 ﾠ
Frame_Filename	 ﾠ The	 ﾠFrame	 ﾠFilename.	 ﾠThe	 ﾠFilename	 ﾠis	 ﾠe.g.	 ﾠ8bit_bsremoved31052011_071654.tiff.	 ﾠ	 ﾠThe	 ﾠ
number	 ﾠin	 ﾠthe	 ﾠfilename	 ﾠis	 ﾠthe	 ﾠtime	 ﾠ(Autosub	 ﾠlogger	 ﾠtime)	 ﾠthat	 ﾠthe	 ﾠframe	 ﾠwas	 ﾠtaken.	 ﾠIn	 ﾠ
format:	 ﾠ	 ﾠddmmyyy_hhmmss	 ﾠ
	 ﾠ
Following	 ﾠrecovery	 ﾠof	 ﾠthe	 ﾠAUV	 ﾠand	 ﾠits	 ﾠdata,	 ﾠa	 ﾠMatlab	 ﾠscript	 ﾠcalculates	 ﾠa	 ﾠbackscatter	 ﾠframe	 ﾠfrom	 ﾠup	 ﾠto	 ﾠ
40	 ﾠframes	 ﾠwhere	 ﾠthe	 ﾠaltitude	 ﾠis	 ﾠ>	 ﾠ30	 ﾠm	 ﾠand	 ﾠ<	 ﾠ200	 ﾠm.	 ﾠIt	 ﾠthen	 ﾠremoves	 ﾠthis	 ﾠframe	 ﾠfrom	 ﾠall	 ﾠthe	 ﾠframes,	 ﾠ
applies	 ﾠan	 ﾠadaptive	 ﾠhistogram	 ﾠfor	 ﾠcontrast	 ﾠstretching	 ﾠand	 ﾠflattening	 ﾠof	 ﾠillumination,	 ﾠand	 ﾠfinally	 ﾠa	 ﾠ
Weiner	 ﾠ2	 ﾠD	 ﾠnoise	 ﾠfilter,	 ﾠbefore	 ﾠscaling	 ﾠand	 ﾠsaving	 ﾠthe	 ﾠdata	 ﾠto	 ﾠa	 ﾠ8	 ﾠbit	 ﾠtiff.	 ﾠ	 ﾠ
	 ﾠ
1.4.	 ﾠSonar	 ﾠdevices	 ﾠinstalled	 ﾠon	 ﾠAutosub6000	 ﾠ
This	 ﾠwas	 ﾠthe	 ﾠfirst	 ﾠoccasion	 ﾠthat	 ﾠthe	 ﾠEdgetech	 ﾠ2200-ﾭ‐	 ﾠFS	 ﾠsub	 ﾠbottom	 ﾠprofiler	 ﾠwith	 ﾠsidescan	 ﾠoption	 ﾠhad	 ﾠ
been	 ﾠused	 ﾠon	 ﾠAutosub6000.	 ﾠ	 ﾠ
The	 ﾠsystem	 ﾠconsists	 ﾠof	 ﾠa	 ﾠdual	 ﾠ120	 ﾠkHz,	 ﾠ410	 ﾠkHz	 ﾠsidescan	 ﾠsystem,	 ﾠwith	 ﾠa	 ﾠ2	 ﾠto	 ﾠ15	 ﾠkHz	 ﾠsub	 ﾠbottom	 ﾠ
profiler.	 ﾠ	 ﾠThe	 ﾠone	 ﾠway	 ﾠbeam	 ﾠwidth	 ﾠis	 ﾠreported	 ﾠto	 ﾠbe	 ﾠ0.3	 ﾠdegree	 ﾠfor	 ﾠthe	 ﾠ410	 ﾠkHz,	 ﾠand	 ﾠ0.8	 ﾠdegree	 ﾠfor	 ﾠ
the	 ﾠ120	 ﾠkHz.	 ﾠ	 ﾠ	 ﾠ
North  
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Mission	 ﾠ 37	 ﾠ tests	 ﾠ proved	 ﾠ that	 ﾠ the	 ﾠ Edgetech	 ﾠ sidescan	 ﾠ system	 ﾠ and	 ﾠ the	 ﾠ EM2000	 ﾠ cannot	 ﾠ be	 ﾠ
simultaneously	 ﾠoperated	 ﾠin	 ﾠmutually	 ﾠasynchronous	 ﾠmode	 ﾠdue	 ﾠto	 ﾠinterference	 ﾠbetween	 ﾠthe	 ﾠSS	 ﾠand	 ﾠ
Multibeam.	 ﾠWe	 ﾠarranged	 ﾠfor	 ﾠsubsequent	 ﾠmissions	 ﾠthat	 ﾠthese	 ﾠoperated	 ﾠin	 ﾠmutually	 ﾠexclusive	 ﾠmode,	 ﾠ
the	 ﾠoperation	 ﾠof	 ﾠeach	 ﾠcontrolled	 ﾠvia	 ﾠmission	 ﾠscript	 ﾠcommands.	 ﾠ	 ﾠ
The	 ﾠhigh	 ﾠfrequency	 ﾠsidescan	 ﾠproved	 ﾠto	 ﾠbe	 ﾠthe	 ﾠmost	 ﾠuseful	 ﾠfor	 ﾠthe	 ﾠrequirements	 ﾠof	 ﾠthe	 ﾠscience	 ﾠ
missions,	 ﾠwith	 ﾠits	 ﾠability	 ﾠto	 ﾠdistinguish	 ﾠcoral	 ﾠmounds	 ﾠand	 ﾠtrawl	 ﾠmarks.	 ﾠFor	 ﾠmost	 ﾠmissions,	 ﾠthis	 ﾠwas	 ﾠ
run	 ﾠat	 ﾠa	 ﾠrepetition	 ﾠrate	 ﾠof	 ﾠ6	 ﾠHz	 ﾠ(maximum	 ﾠpossible	 ﾠrange	 ﾠof	 ﾠ125	 ﾠm).	 ﾠIn	 ﾠpractice	 ﾠthe	 ﾠrange	 ﾠobtained	 ﾠ
was	 ﾠ90	 ﾠto	 ﾠ125	 ﾠm	 ﾠdepending	 ﾠon	 ﾠthe	 ﾠtype	 ﾠof	 ﾠterrain	 ﾠ(flat	 ﾠsedimented	 ﾠgiving	 ﾠminimum	 ﾠrange).	 ﾠ	 ﾠ
The	 ﾠEM2000	 ﾠmultibeam	 ﾠreturned	 ﾠa	 ﾠsurprisingly	 ﾠlarge	 ﾠ410	 ﾠm	 ﾠswath	 ﾠwidth	 ﾠwhen	 ﾠflying	 ﾠat	 ﾠ100	 ﾠm	 ﾠ
altitude.	 ﾠThis	 ﾠcorresponds	 ﾠto	 ﾠa	 ﾠtotal	 ﾠangular	 ﾠwidth	 ﾠof	 ﾠ128	 ﾠdegrees,	 ﾠwhich	 ﾠis	 ﾠ8	 ﾠdegrees	 ﾠhigher	 ﾠthan	 ﾠ
specification.	 ﾠThis	 ﾠneeds	 ﾠinvestigating.	 ﾠThis	 ﾠis	 ﾠpresumably	 ﾠdue	 ﾠto	 ﾠa	 ﾠconfiguration	 ﾠsetting.	 ﾠ	 ﾠ
	 ﾠ
1.5.	 ﾠSubbottom	 ﾠprofiler	 ﾠperformance	 ﾠon	 ﾠAutosub	 ﾠMissions	 ﾠ37	 ﾠto	 ﾠ48	 ﾠ
For	 ﾠMissions	 ﾠ37	 ﾠto	 ﾠ40	 ﾠinclusive,	 ﾠboth	 ﾠthe	 ﾠtransmitter	 ﾠand	 ﾠreceiver	 ﾠarrays	 ﾠfor	 ﾠEdgetech	 ﾠsub	 ﾠbottom	 ﾠ
profiler	 ﾠ were	 ﾠ installed	 ﾠ in	 ﾠ the	 ﾠ free	 ﾠ flooded	 ﾠ tail	 ﾠ section	 ﾠ of	 ﾠ the	 ﾠ AUV,	 ﾠ requiring	 ﾠ the	 ﾠ sound	 ﾠ to	 ﾠ pass	 ﾠ
through	 ﾠa	 ﾠ3	 ﾠmm	 ﾠthick	 ﾠglass	 ﾠfibre	 ﾠreinforced	 ﾠplastic	 ﾠpanel.	 ﾠ	 ﾠ
The	 ﾠsystem	 ﾠwas	 ﾠ	 ﾠset	 ﾠup	 ﾠwith	 ﾠa	 ﾠ2	 ﾠto	 ﾠ15	 ﾠkHz	 ﾠ,	 ﾠ0.005	 ﾠsecond	 ﾠpulse.	 ﾠThe	 ﾠresults	 ﾠfrom	 ﾠthis	 ﾠarrangement	 ﾠ
were	 ﾠdisappointing	 ﾠ(Fig.	 ﾠ1.1.	 ﾠleft	 ﾠhand	 ﾠtrace),	 ﾠwith	 ﾠlow	 ﾠsignal/noise	 ﾠand	 ﾠfor	 ﾠthe	 ﾠlater	 ﾠmissions,	 ﾠthree	 ﾠ
changes	 ﾠwere	 ﾠmade:	 ﾠ	 ﾠ	 ﾠ
1)  The	 ﾠreceive	 ﾠtransducers	 ﾠwere	 ﾠmoved	 ﾠfrom	 ﾠthe	 ﾠtail	 ﾠsection	 ﾠto	 ﾠan	 ﾠopen	 ﾠposition	 ﾠunder	 ﾠthe	 ﾠ
AUV	 ﾠsyntactic	 ﾠfoam	 ﾠcentre	 ﾠsection.	 ﾠ	 ﾠThe	 ﾠtransducer	 ﾠspacing	 ﾠport	 ﾠto	 ﾠstarboard	 ﾠwas	 ﾠ50	 ﾠcm.	 ﾠ
The	 ﾠcentre	 ﾠof	 ﾠthe	 ﾠreceive	 ﾠarray	 ﾠwas	 ﾠ120	 ﾠcm	 ﾠforward	 ﾠof	 ﾠthe	 ﾠtransmitter	 ﾠtransducer.	 ﾠThe	 ﾠ
problems	 ﾠwhich	 ﾠcould	 ﾠarise	 ﾠfrom	 ﾠthe	 ﾠnon	 ﾠco-ﾭ‐location	 ﾠof	 ﾠthe	 ﾠreceiver	 ﾠand	 ﾠtransmitter	 ﾠarray	 ﾠ
acoustic	 ﾠcentres	 ﾠwere	 ﾠappreciated,	 ﾠbut	 ﾠback	 ﾠof	 ﾠenvelope	 ﾠcalculations	 ﾠsuggested	 ﾠthat	 ﾠthe	 ﾠ
problems	 ﾠresulting	 ﾠfrom	 ﾠthe	 ﾠreceive	 ﾠarray	 ﾠdirectivity	 ﾠshould	 ﾠnot	 ﾠbe	 ﾠexcessive,	 ﾠand	 ﾠin	 ﾠany	 ﾠ
case,	 ﾠthere	 ﾠwas	 ﾠno	 ﾠother	 ﾠlocation	 ﾠoption,	 ﾠand	 ﾠit	 ﾠwas	 ﾠconsidered	 ﾠimperative	 ﾠto	 ﾠtry	 ﾠsomething	 ﾠ
to	 ﾠimprove	 ﾠthe	 ﾠvery	 ﾠpoor	 ﾠsignal	 ﾠ/	 ﾠnoise.	 ﾠ	 ﾠ
2)  A	 ﾠ hole	 ﾠ was	 ﾠ cut	 ﾠ below	 ﾠ the	 ﾠ transmit	 ﾠ transducer	 ﾠ (covered	 ﾠ with	 ﾠ plastic	 ﾠ tape).	 ﾠ Of	 ﾠ all	 ﾠ the	 ﾠ
mitigations,	 ﾠthis	 ﾠis	 ﾠthought	 ﾠleast	 ﾠlikely	 ﾠto	 ﾠhave	 ﾠhad	 ﾠan	 ﾠeffect	 ﾠon	 ﾠthe	 ﾠsystem	 ﾠsignal	 ﾠ/	 ﾠnoise.	 ﾠ	 ﾠ
3)  That	 ﾠthe	 ﾠsystem	 ﾠwas	 ﾠtransmitting	 ﾠat	 ﾠfull	 ﾠpower	 ﾠwas	 ﾠchecked.	 ﾠNo	 ﾠevidence	 ﾠcould	 ﾠbe	 ﾠfound	 ﾠ
that	 ﾠthe	 ﾠsystem	 ﾠhad	 ﾠnot	 ﾠbeen	 ﾠtransmitting	 ﾠat	 ﾠfull	 ﾠpower,	 ﾠand	 ﾠit	 ﾠwas	 ﾠthought	 ﾠlikely	 ﾠthat	 ﾠit	 ﾠ
was.	 ﾠ	 ﾠInformation	 ﾠregarding	 ﾠthe	 ﾠsystem	 ﾠset	 ﾠup	 ﾠis	 ﾠrecorded	 ﾠin	 ﾠthe	 ﾠEdgetech	 ﾠsystem	 ﾠdata	 ﾠfiles,	 ﾠ
but	 ﾠwe	 ﾠdo	 ﾠnot	 ﾠhave,	 ﾠat	 ﾠthe	 ﾠmoment,	 ﾠthe	 ﾠsoftware	 ﾠto	 ﾠread	 ﾠthis	 ﾠinformation.	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
Figure	 ﾠ1.1.	 ﾠThe	 ﾠSide	 ﾠScan	 ﾠSonar	 ﾠand	 ﾠSub	 ﾠBottom	 ﾠProfiler	 ﾠarray	 ﾠpositions	 ﾠon	 ﾠAutosub6000	 ﾠ
	 ﾠ
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The	 ﾠresults	 ﾠshowed	 ﾠa	 ﾠdramatic	 ﾠimprovement,	 ﾠin	 ﾠboth	 ﾠthe	 ﾠsignal	 ﾠlevel	 ﾠand	 ﾠthe	 ﾠnoise	 ﾠlevel.	 ﾠFigure	 ﾠ1.2.	 ﾠ
contains	 ﾠbefore	 ﾠand	 ﾠafter	 ﾠfigures	 ﾠfor	 ﾠSBP	 ﾠresults	 ﾠof	 ﾠsimilar	 ﾠtypes	 ﾠof	 ﾠseabed,	 ﾠbefore	 ﾠand	 ﾠafter	 ﾠthe	 ﾠ




Figure	 ﾠ1.2.	 ﾠ	 ﾠBefore	 ﾠand	 ﾠafter	 ﾠplots.	 ﾠ1
st	 ﾠhalf	 ﾠof	 ﾠplot	 ﾠis	 ﾠfrom	 ﾠmission	 ﾠ41	 ﾠ(before	 ﾠchanges),	 ﾠ2
nd	 ﾠfor	 ﾠmission	 ﾠ
48.	 ﾠThe	 ﾠSurvey	 ﾠareas	 ﾠare	 ﾠvery	 ﾠsimilar.	 ﾠVertical	 ﾠscale	 ﾠis	 ﾠmetres.	 ﾠPlayback	 ﾠgain	 ﾠsettings	 ﾠare	 ﾠidentical.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Table	 ﾠ1.6.	 ﾠ	 ﾠBefore	 ﾠand	 ﾠafter	 ﾠcomparison	 ﾠfor	 ﾠthe	 ﾠEdgetech	 ﾠSBP	 ﾠsystem	 ﾠon	 ﾠAutosub6000.	 ﾠThe	 ﾠnoise	 ﾠlevel	 ﾠ
was	 ﾠ~	 ﾠ16	 ﾠdB	 ﾠless	 ﾠafter	 ﾠmoving	 ﾠthe	 ﾠhydrophones.	 ﾠThe	 ﾠsignal	 ﾠlevel	 ﾠwas	 ﾠ10	 ﾠdB	 ﾠhigher.	 ﾠThe	 ﾠrange	 ﾠvs	 ﾠ
distance	 ﾠloss	 ﾠfor	 ﾠthe	 ﾠseabed	 ﾠsignal	 ﾠis	 ﾠassumed	 ﾠto	 ﾠbe	 ﾠ20	 ﾠlog(R)	 ﾠ	 ﾠ





Seabed	 ﾠsignal	 ﾠ Signal	 ﾠ
corrected	 ﾠ
to	 ﾠ20	 ﾠm	 ﾠ
Signal/	 ﾠNoise	 ﾠ
(comparative)	 ﾠ
41	 ﾠ Hatton	 ﾠBasin	 ﾠ 20	 ﾠm	 ﾠ 15	 ﾠdB	 ﾠ	 ﾠ 32	 ﾠdB	 ﾠ	 ﾠ 32	 ﾠdB	 ﾠ 17	 ﾠdB	 ﾠ	 ﾠ
48	 ﾠ Darwin	 ﾠMounds	 ﾠ 15	 ﾠm	 ﾠ	 ﾠ -ﾭ‐1	 ﾠdB	 ﾠ 45	 ﾠdB	 ﾠ	 ﾠ 42.5	 ﾠdB	 ﾠ	 ﾠ 43.5	 ﾠdB	 ﾠ
	 ﾠ
Recommendations	 ﾠfor	 ﾠuse	 ﾠof	 ﾠthe	 ﾠEdgetech	 ﾠSBP	 ﾠon	 ﾠAutosub.	 ﾠ	 ﾠ
•  Use	 ﾠas	 ﾠlong	 ﾠa	 ﾠpulse	 ﾠas	 ﾠpossible	 ﾠgiven	 ﾠthe	 ﾠwater	 ﾠdepth.	 ﾠ	 ﾠ	 ﾠ
Suggested	 ﾠpulse	 ﾠlength	 ﾠ(ms)	 ﾠ	 ﾠ<	 ﾠAltitude	 ﾠ(m)	 ﾠ	 ﾠ(this	 ﾠgives	 ﾠ33	 ﾠ%	 ﾠmargin).	 ﾠ	 ﾠ
•  Site	 ﾠthe	 ﾠreceive	 ﾠtransducers	 ﾠexternal	 ﾠto	 ﾠthe	 ﾠrear	 ﾠsection.	 ﾠ	 ﾠIt	 ﾠwould	 ﾠbe	 ﾠideal	 ﾠto	 ﾠmount	 ﾠtheses	 ﾠ
into	 ﾠthe	 ﾠcentre	 ﾠsection	 ﾠsyntactic	 ﾠfoam.	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
Sonar.ini	 ﾠsetting	 ﾠfor	 ﾠEdgetech	 ﾠSystems	 ﾠon	 ﾠAutosub6000	 ﾠJC060	 ﾠ
;	 ﾠExplanation	 ﾠof	 ﾠthis	 ﾠfile	 ﾠcan	 ﾠbe	 ﾠfound	 ﾠin	 ﾠSonar.txt	 ﾠion	 ﾠthe	 ﾠ
Edgetech	 ﾠDocumentation.	 ﾠ	 ﾠ
;	 ﾠConfig	 ﾠfor	 ﾠM41.	 ﾠAll	 ﾠraw	 ﾠdata	 ﾠlogging	 ﾠdisabled	 ﾠby	 ﾠ
changing	 ﾠNCHAN	 ﾠentries	 ﾠand	 ﾠ
;	 ﾠcommenting	 ﾠout	 ﾠthe	 ﾠ[SUBnIOx]	 ﾠsections	 ﾠwhere	 ﾠn	 ﾠis	 ﾠ
subsystem	 ﾠand	 ﾠx	 ﾠis	 ﾠthe	 ﾠ











TriggerMask=1	 ﾠ 	 ﾠ ;	 ﾠTrig	 ﾠA	 ﾠINput	 ﾠ
TriggerOutLength=30000	 ﾠ
;NCHAN=1	 ﾠ 	 ﾠ 	 ﾠ ;Processed	 ﾠdata	 ﾠ
only	 ﾠ
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1.6.	 ﾠAutosub	 ﾠSensor	 ﾠConfiguration	 ﾠ
The	 ﾠsensor	 ﾠsuite	 ﾠfitted	 ﾠto	 ﾠAutosub6000	 ﾠis	 ﾠlisted	 ﾠin	 ﾠTable	 ﾠ1.7.	 ﾠFigures	 ﾠ1.3	 ﾠto	 ﾠ1.12.	 ﾠshow	 ﾠthe	 ﾠ
installation	 ﾠof	 ﾠthe	 ﾠCTs,	 ﾠOxygen,	 ﾠEh,	 ﾠcamera	 ﾠand	 ﾠflash,	 ﾠmulti	 ﾠbeam,	 ﾠside	 ﾠscan	 ﾠand	 ﾠsub	 ﾠbottom	 ﾠ
profiler.	 ﾠEach	 ﾠCT	 ﾠassembly	 ﾠwas	 ﾠmounted	 ﾠon	 ﾠthe	 ﾠinside	 ﾠof	 ﾠthe	 ﾠnose	 ﾠpanel	 ﾠwith	 ﾠa	 ﾠ40mm	 ﾠ(i.e.	 ﾠ
short)	 ﾠlength	 ﾠof	 ﾠtube	 ﾠplumbing	 ﾠthe	 ﾠwater	 ﾠoutside	 ﾠthe	 ﾠvehicle	 ﾠto	 ﾠthe	 ﾠtemperature	 ﾠsensor	 ﾠ(Fig.	 ﾠ
1.3.).	 ﾠ	 ﾠ
The	 ﾠmagnetometer	 ﾠwas	 ﾠmounted	 ﾠfore/aft	 ﾠon	 ﾠtop	 ﾠof	 ﾠthe	 ﾠnose	 ﾠframe	 ﾠusing	 ﾠplastic	 ﾠTie	 ﾠWraps,	 ﾠ
tape,	 ﾠcradles	 ﾠand	 ﾠscrews	 ﾠto	 ﾠminimise	 ﾠthe	 ﾠmagnetic	 ﾠfields	 ﾠin	 ﾠthe	 ﾠimmediate	 ﾠvicinity	 ﾠof	 ﾠthe	 ﾠ
instrument	 ﾠ(Fig.	 ﾠ1.4.).	 ﾠ	 ﾠ
The	 ﾠEdgetech	 ﾠsub	 ﾠbottom	 ﾠprofiler	 ﾠ(SBP)	 ﾠwas	 ﾠmounted	 ﾠin	 ﾠthe	 ﾠtail	 ﾠsection	 ﾠwith	 ﾠthe	 ﾠtransmitter	 ﾠ
and	 ﾠreceivers	 ﾠinitially	 ﾠtransmitting/receiving	 ﾠthrough	 ﾠthe	 ﾠGRP	 ﾠpanel.	 ﾠ	 ﾠEarly	 ﾠmissions	 ﾠshowed	 ﾠ
difficulties	 ﾠwith	 ﾠthe	 ﾠdata	 ﾠand	 ﾠafter	 ﾠMission	 ﾠ41,	 ﾠa	 ﾠhole	 ﾠwas	 ﾠcut	 ﾠin	 ﾠthe	 ﾠpanel	 ﾠbeneath	 ﾠthe	 ﾠ
transmitter	 ﾠand	 ﾠthe	 ﾠreceivers	 ﾠwere	 ﾠmounted	 ﾠoutside	 ﾠthe	 ﾠvehicle	 ﾠon	 ﾠthe	 ﾠcentre	 ﾠsection	 ﾠ(Fig.	 ﾠ
1.11,	 ﾠ1.12.).	 ﾠ
	 ﾠ
Table	 ﾠ1.7.	 ﾠAutosub	 ﾠsensor	 ﾠsuite	 ﾠfor	 ﾠJC0060	 ﾠ
Description	 ﾠ Part	 ﾠNo.	 ﾠ Source	 ﾠ Serial	 ﾠNo.	 ﾠ
CTD	 ﾠPort	 ﾠTemp	 ﾠ 90565	 ﾠ Sea	 ﾠBird	 ﾠ 03P5009	 ﾠ
CTD	 ﾠPort	 ﾠCond’	 ﾠ 90468	 ﾠ Sea	 ﾠBird	 ﾠ 043499	 ﾠ
CTD	 ﾠStbd	 ﾠTemp	 ﾠ 90465	 ﾠ Sea	 ﾠBird	 ﾠ 03P5071	 ﾠ
CTD	 ﾠStbd	 ﾠCond	 ﾠ 90468	 ﾠ Sea	 ﾠBird	 ﾠ 043566	 ﾠ
Oxygen	 ﾠsensor	 ﾠ 90599.2	 ﾠ Sea	 ﾠBird	 ﾠ 431582	 ﾠ
CTD	 ﾠPump	 ﾠPort	 ﾠ 90544	 ﾠ Sea	 ﾠBird	 ﾠ 055125	 ﾠ
CTD	 ﾠPump	 ﾠPort	 ﾠ 90544	 ﾠ Sea	 ﾠBird	 ﾠ 055238	 ﾠ
CTD	 ﾠLogger	 ﾠ 90538.042	 ﾠ Sea	 ﾠBird	 ﾠ 09P52764-ﾭ‐0930	 ﾠ
EH	 ﾠSensor	 ﾠ 	 ﾠ Ko-ﾭ‐ichi	 ﾠNakamura	 ﾠ 	 ﾠ
Magnetometer	 ﾠ 	 ﾠ Applied	 ﾠPhysics	 ﾠInc.	 ﾠ
(NOCS-ﾭ‐USL	 ﾠintegration)	 ﾠ
	 ﾠ
Light	 ﾠScattering	 ﾠSensor	 ﾠ
(LSS)	 ﾠ
	 ﾠ Sea	 ﾠPoint	 ﾠ 	 ﾠ
300	 ﾠkHz	 ﾠADCP	 ﾠ 	 ﾠ RDI-ﾭ‐Teledyne	 ﾠ 	 ﾠ
Depth	 ﾠsensor	 ﾠ NOC	 ﾠdwg	 ﾠNo	 ﾠA5952	 ﾠ Digiquartz	 ﾠInc.	 ﾠ 	 ﾠ
Camera	 ﾠ GE1380	 ﾠ Prosilica	 ﾠInc.	 ﾠ(NOCS-ﾭ‐USL	 ﾠ
integration	 ﾠof	 ﾠCamera	 ﾠand	 ﾠ
Flash	 ﾠgun).	 ﾠ	 ﾠ
	 ﾠ
Flash	 ﾠ	 ﾠ Canon	 ﾠ580	 ﾠ	 ﾠ Canon	 ﾠ(NOCS-ﾭ‐USL	 ﾠ
integration)	 ﾠ
	 ﾠ
Multibeam	 ﾠ EM2000	 ﾠ Kongsberg	 ﾠ 	 ﾠ
Side	 ﾠscan,	 ﾠ
	 ﾠSub	 ﾠbottom	 ﾠprofiler	 ﾠ
2200	 ﾠ–M	 ﾠ	 ﾠ Edgetech	 ﾠ 	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ1.3.	 ﾠ	 ﾠPort	 ﾠCT	 ﾠ(mounted	 ﾠbelow	 ﾠthe	 ﾠpanel	 ﾠsplit	 ﾠline)	 ﾠand	 ﾠOxygen	 ﾠsensor	 ﾠuppermost	 ﾠ  34 
	 ﾠ
Fig.	 ﾠ1.4.	 ﾠ	 ﾠMagnetometer	 ﾠmounted	 ﾠon	 ﾠtop	 ﾠof	 ﾠnose	 ﾠframe,	 ﾠavoiding	 ﾠmagnetic	 ﾠmaterials	 ﾠwhere	 ﾠ
possible.	 ﾠ	 ﾠShown	 ﾠhere	 ﾠacross	 ﾠthe	 ﾠvehicle,	 ﾠmoved	 ﾠ90	 ﾠdegrees	 ﾠin	 ﾠline	 ﾠwith	 ﾠvehicle	 ﾠand	 ﾠto	 ﾠport	 ﾠ




Fig.	 ﾠ1.5.	 ﾠ	 ﾠEH	 ﾠsensor	 ﾠon	 ﾠstarboard	 ﾠside	 ﾠprotruding	 ﾠthrough	 ﾠpanel	 ﾠ
	 ﾠ  35 
	 ﾠ
Fig.	 ﾠ1.6.	 ﾠ	 ﾠLooking	 ﾠdown	 ﾠinto	 ﾠthe	 ﾠnose	 ﾠsection	 ﾠat	 ﾠthe	 ﾠcamera	 ﾠunit	 ﾠ(at	 ﾠend	 ﾠof	 ﾠfinger)	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ1.7.	 ﾠLooking	 ﾠupwards	 ﾠat	 ﾠthe	 ﾠflash	 ﾠunit	 ﾠin	 ﾠthe	 ﾠtail	 ﾠsection	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ1.8.	 ﾠ	 ﾠEM2000	 ﾠMultibeam	 ﾠmounted	 ﾠbeneath	 ﾠnose	 ﾠpanel	 ﾠ  36 
	 ﾠ
Fig.	 ﾠ1.9.	 ﾠ	 ﾠEdgetech	 ﾠelectronics	 ﾠmounted	 ﾠin	 ﾠthe	 ﾠtail	 ﾠ
	 ﾠ
Fig.	 ﾠ1.10.	 ﾠ	 ﾠEdgetech	 ﾠSide	 ﾠScan	 ﾠinset	 ﾠinto	 ﾠthe	 ﾠcentre	 ﾠbuoyancy	 ﾠblocks	 ﾠjust	 ﾠbelow	 ﾠthe	 ﾠwinglets	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ1.11.	 ﾠ	 ﾠLooking	 ﾠup	 ﾠat	 ﾠthe	 ﾠtail	 ﾠsection,	 ﾠ‘bumble	 ﾠbee’	 ﾠtape	 ﾠcovers	 ﾠthe	 ﾠaperture	 ﾠcut	 ﾠafter	 ﾠ
mission	 ﾠ41	 ﾠfor	 ﾠthe	 ﾠsub	 ﾠbottom	 ﾠprofiler	 ﾠtransmitter	 ﾠ
	 ﾠ  37 
	 ﾠ
Fig.	 ﾠ1.12.	 ﾠ	 ﾠSub	 ﾠbottom	 ﾠprofiler	 ﾠreceivers	 ﾠ(bottom	 ﾠof	 ﾠphoto)	 ﾠmounted	 ﾠoutside	 ﾠvehicle	 ﾠafter	 ﾠ
mission	 ﾠ41	 ﾠ
	 ﾠ
1.7.	 ﾠLaunch	 ﾠand	 ﾠrecovery	 ﾠ
The	 ﾠnew	 ﾠLawson	 ﾠEngineering	 ﾠLtd	 ﾠgantry	 ﾠwas	 ﾠused	 ﾠfor	 ﾠthe	 ﾠfirst	 ﾠtime,	 ﾠmounted	 ﾠon	 ﾠthe	 ﾠaft	 ﾠdeck	 ﾠ
toward	 ﾠ the	 ﾠ port	 ﾠ side.	 ﾠ 	 ﾠ The	 ﾠ equipment	 ﾠ performed	 ﾠ well	 ﾠ and	 ﾠ launch	 ﾠ and	 ﾠ recoveries	 ﾠ were	 ﾠ
without	 ﾠdrama.	 ﾠ	 ﾠThe	 ﾠsystem	 ﾠseems	 ﾠmore	 ﾠrobust	 ﾠthan	 ﾠthe	 ﾠMKII	 ﾠwith	 ﾠmuch	 ﾠless	 ﾠtwisting	 ﾠof	 ﾠthe	 ﾠ
head	 ﾠsystem,	 ﾠand	 ﾠan	 ﾠabsence	 ﾠof	 ﾠdisturbing	 ﾠnoises.	 ﾠIssues	 ﾠwith	 ﾠoverly	 ﾠsensitive	 ﾠwinch	 ﾠspeed	 ﾠ
controls	 ﾠneed	 ﾠdealing	 ﾠwith	 ﾠbefore	 ﾠthe	 ﾠnext	 ﾠcruise.	 ﾠ	 ﾠ
	 ﾠ
Fig.	 ﾠ1.13.	 ﾠThe	 ﾠAutosub6000	 ﾠMKII	 ﾠL&R	 ﾠsystem	 ﾠinstalled	 ﾠon	 ﾠthe	 ﾠaft	 ﾠdeck	 ﾠof	 ﾠthe	 ﾠRRS	 ﾠJames	 ﾠCook.	 ﾠ	 ﾠ
	 ﾠ
Steve	 ﾠMcPhail,	 ﾠPeter	 ﾠStevenson,	 ﾠMiles	 ﾠPebody	 ﾠand	 ﾠMaaten	 ﾠFurlong	 ﾠ
	 ﾠ
	 ﾠ
2.  Geophysical	 ﾠdata	 ﾠprocessing	 ﾠ
	 ﾠ
Eight	 ﾠtypes	 ﾠof	 ﾠsonar	 ﾠdata	 ﾠwere	 ﾠprocessed,	 ﾠcleaned	 ﾠand	 ﾠmosaiced:	 ﾠ
1.  Autosub	 ﾠEM2000	 ﾠMultibeam	 ﾠBathymetry	 ﾠ	 ﾠ(111	 ﾠbeams)	 ﾠ
2.  Autosub	 ﾠEM2000	 ﾠMultibeam	 ﾠBackscatter	 ﾠ(200kHz)	 ﾠ  38 
3.  Autosub	 ﾠEdgetech	 ﾠLow	 ﾠfrequency	 ﾠSidescan	 ﾠ	 ﾠ(120kHz)	 ﾠ
4.  Autosub	 ﾠEdgetech	 ﾠHigh	 ﾠfrequency	 ﾠSidescan	 ﾠ(410kHz)	 ﾠ
5.  RRS	 ﾠJames	 ﾠCook	 ﾠEM120	 ﾠMultibeam	 ﾠbathymetry	 ﾠ(101	 ﾠbeams)	 ﾠ	 ﾠ
6.  RRS	 ﾠJames	 ﾠCook	 ﾠEM120	 ﾠMultibeam	 ﾠbackscatter	 ﾠ(12kHz)	 ﾠ	 ﾠ
7.  RRS	 ﾠJames	 ﾠCook	 ﾠEM710	 ﾠMultibeam	 ﾠbathymetry	 ﾠ(400	 ﾠbeams)	 ﾠ
8.  RRS	 ﾠJames	 ﾠCook	 ﾠEM710	 ﾠMultibeam	 ﾠbackscatter	 ﾠ(70-ﾭ‐100kHz)	 ﾠ
	 ﾠ
Processing	 ﾠwas	 ﾠmainly	 ﾠdone	 ﾠin	 ﾠCARIS	 ﾠHIPS	 ﾠv7.0	 ﾠand	 ﾠPRISM	 ﾠv4.0.	 ﾠ	 ﾠPRISM	 ﾠprograms	 ﾠand	 ﾠscripts	 ﾠ
are	 ﾠshown	 ﾠin	 ﾠitalics	 ﾠand	 ﾠfor	 ﾠfuller	 ﾠinformation	 ﾠsee	 ﾠthe	 ﾠPRISM	 ﾠmanual	 ﾠ(Le	 ﾠBas,	 ﾠ2004).	 ﾠ	 ﾠMany	 ﾠof	 ﾠ
the	 ﾠscripts	 ﾠhowever	 ﾠhave	 ﾠbeen	 ﾠcreated,	 ﾠimproved	 ﾠor	 ﾠupdated	 ﾠsince	 ﾠthis	 ﾠdate	 ﾠand	 ﾠfor	 ﾠthese	 ﾠ
help	 ﾠand	 ﾠusage	 ﾠparameters	 ﾠare	 ﾠavailable	 ﾠon-ﾭ‐line.	 ﾠ
	 ﾠ 	 ﾠ
Not	 ﾠall	 ﾠsystems	 ﾠwere	 ﾠrun	 ﾠat	 ﾠthe	 ﾠsame	 ﾠtime	 ﾠand	 ﾠthus	 ﾠthe	 ﾠtable	 ﾠbelow	 ﾠshould	 ﾠassist:	 ﾠ
	 ﾠ
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 ﾠ
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 ﾠ














	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
M40	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
(20cm)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ




	 ﾠ 	 ﾠ




	 ﾠ 	 ﾠ
(50cm)	 ﾠ
	 ﾠ(2cm)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ




M42	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
(20cm)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ












M43	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
(50cm)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
M44	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ  39 
(50cm)	 ﾠ
M45	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
(50cm)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
M46	 ﾠ
(repeatability)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
M48	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
(50cm)	 ﾠ
(5cm)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
	 ﾠ
	 ﾠ
2.1. 	 ﾠAutosub	 ﾠEM2000	 ﾠMultibeam	 ﾠBathymetry	 ﾠ	 ﾠ(111	 ﾠbeams)	 ﾠ
A	 ﾠproject	 ﾠwas	 ﾠcreated	 ﾠfor	 ﾠeach	 ﾠarea	 ﾠand	 ﾠdata	 ﾠimported	 ﾠin	 ﾠCARIS	 ﾠHIPS.	 ﾠInitially	 ﾠzero	 ﾠtidal	 ﾠ
correction	 ﾠwas	 ﾠused.	 ﾠ	 ﾠA	 ﾠsound	 ﾠvelocity	 ﾠprofile	 ﾠwas	 ﾠinput	 ﾠbut	 ﾠthe	 ﾠsoftware	 ﾠwas	 ﾠunable	 ﾠto	 ﾠcope	 ﾠ
with	 ﾠ AUV	 ﾠ depth	 ﾠ and	 ﾠ was	 ﾠ therefore	 ﾠ not	 ﾠ used.	 ﾠ 	 ﾠ The	 ﾠ data	 ﾠ was	 ﾠ gridded	 ﾠ using	 ﾠ a	 ﾠ BASE	 ﾠ
(Bathymetry	 ﾠ Associated	 ﾠ with	 ﾠ Statistical	 ﾠ Error)	 ﾠ grid	 ﾠ of	 ﾠ 1	 ﾠ or	 ﾠ 2m.	 ﾠ 	 ﾠ Editing	 ﾠ of	 ﾠ the	 ﾠ data	 ﾠ for	 ﾠ
attitude,	 ﾠ navigation	 ﾠ and	 ﾠ swath	 ﾠ errors	 ﾠ was	 ﾠ done	 ﾠ on	 ﾠ the	 ﾠ raw	 ﾠ data,	 ﾠ with	 ﾠ3 D 	 ﾠe d i t i n g 	 ﾠo n	 ﾠ
geographical	 ﾠ surface	 ﾠs u b s e t .	 ﾠ 	 ﾠ The	 ﾠ data	 ﾠ was	 ﾠ generally	 ﾠo f 	 ﾠ good	 ﾠ quality,	 ﾠ with	 ﾠ little	 ﾠ noise.	 ﾠ
However,	 ﾠcross	 ﾠcutting	 ﾠtracks	 ﾠshowed	 ﾠan	 ﾠoffset	 ﾠof	 ﾠa	 ﾠcouple	 ﾠof	 ﾠmetres.	 ﾠ	 ﾠThis	 ﾠwas	 ﾠassumed	 ﾠto	 ﾠ
be	 ﾠtidal	 ﾠvariation	 ﾠand	 ﾠa	 ﾠgraph	 ﾠwas	 ﾠconstructed	 ﾠof	 ﾠdifferences	 ﾠin	 ﾠheight	 ﾠover	 ﾠtime,	 ﾠwhich	 ﾠgave	 ﾠ
a	 ﾠreasonable	 ﾠtidal	 ﾠcurve	 ﾠ(e.g.	 ﾠfor	 ﾠmission	 ﾠM39	 ﾠbelow)	 ﾠand	 ﾠthis	 ﾠwas	 ﾠapplied	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ2.1.	 ﾠ	 ﾠ	 ﾠTidal	 ﾠcorrection	 ﾠcurve	 ﾠfor	 ﾠAutosub	 ﾠMission	 ﾠ39.	 ﾠ	 ﾠBase	 ﾠlevel	 ﾠis	 ﾠrelative	 ﾠto	 ﾠone	 ﾠpoint	 ﾠ
and	 ﾠnot	 ﾠto	 ﾠLAT.	 ﾠ
	 ﾠ
	 ﾠ
2.2. 	 ﾠAutosub	 ﾠEM2000	 ﾠMultibeam	 ﾠBackscatter	 ﾠ(200kHz)	 ﾠ
Processing	 ﾠof	 ﾠthe	 ﾠMultibeam	 ﾠbackscatter	 ﾠwas	 ﾠdone	 ﾠin	 ﾠPRISM.	 ﾠ	 ﾠTransfer	 ﾠof	 ﾠdata	 ﾠto	 ﾠPRISM	 ﾠwas	 ﾠ
done	 ﾠvia	 ﾠthe	 ﾠNeptune	 ﾠreplay	 ﾠsystem	 ﾠwhich	 ﾠconverts	 ﾠthe	 ﾠRaw.all	 ﾠfiles	 ﾠto	 ﾠProc	 ﾠformat	 ﾠwhich	 ﾠ
can	 ﾠbe	 ﾠread	 ﾠby	 ﾠPRISM.	 ﾠ	 ﾠUnfortunately	 ﾠthe	 ﾠinternal	 ﾠnames	 ﾠin	 ﾠthe	 ﾠRaw.all	 ﾠfiles	 ﾠwere	 ﾠset	 ﾠto	 ﾠa	 ﾠ
single	 ﾠvalue	 ﾠand	 ﾠthus	 ﾠconversion	 ﾠto	 ﾠproc	 ﾠproduced	 ﾠthe	 ﾠsame	 ﾠfilenames	 ﾠfor	 ﾠevery	 ﾠfile,	 ﾠi.e.	 ﾠ
overwriting	 ﾠthem.	 ﾠ	 ﾠTherefore	 ﾠeach	 ﾠfile	 ﾠhad	 ﾠto	 ﾠbe	 ﾠconverted	 ﾠindividually	 ﾠto	 ﾠproc	 ﾠand	 ﾠthen	 ﾠto	 ﾠ
CDF	 ﾠ(PRISM	 ﾠformat).	 ﾠ
	 ﾠ
Navigation	 ﾠwas	 ﾠextracted	 ﾠfrom	 ﾠthe	 ﾠCDF	 ﾠfiles	 ﾠ(do_make_nav),	 ﾠand	 ﾠthe	 ﾠmap	 ﾠareas	 ﾠchosen	 ﾠwith	 ﾠ
overlapping	 ﾠedges	 ﾠ(maptile).	 ﾠ	 ﾠSonar	 ﾠprocessing	 ﾠand	 ﾠgeometrical	 ﾠcorrection	 ﾠused	 ﾠa	 ﾠ45º	 ﾠcourse	 ﾠ  40 
deviation	 ﾠfactor	 ﾠfor	 ﾠsegments	 ﾠand	 ﾠeither	 ﾠ1m	 ﾠor	 ﾠ50cm	 ﾠresolution.	 ﾠ	 ﾠOverlap	 ﾠof	 ﾠcoverage	 ﾠwas	 ﾠ
eliminated	 ﾠby	 ﾠdirection	 ﾠpriority	 ﾠand	 ﾠrange	 ﾠlocation	 ﾠparameters	 ﾠ(prismrange).	 ﾠ	 ﾠProcessing	 ﾠ
commands	 ﾠwere:	 ﾠ
	 ﾠ
mrgnav	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠnavfile.nav	 ﾠ-ﾭ‐l	 ﾠ0,0	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,21	 ﾠ-ﾭ‐z	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,301	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ31,301	 ﾠ-ﾭ‐L	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
wtcombo	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ,	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐c	 ﾠ1,1	 ﾠ-ﾭ‐a	 ﾠ-ﾭ‐128	 ﾠ
restorehdr	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐h	 ﾠ%5	 ﾠ
resol	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐r	 ﾠres	 ﾠ-ﾭ‐a	 ﾠ
shade	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠ128	 ﾠ-ﾭ‐t	 ﾠ1,254	 ﾠ
	 ﾠ
Results	 ﾠwere	 ﾠcollated	 ﾠin	 ﾠERDAS	 ﾠImagine	 ﾠand	 ﾠmosaiced	 ﾠinto	 ﾠa	 ﾠsingle	 ﾠimage.	 ﾠOverlapping	 ﾠmap	 ﾠ
edges	 ﾠwere	 ﾠfeathered	 ﾠand	 ﾠthus	 ﾠremoved	 ﾠminor	 ﾠradiometric	 ﾠdifferences	 ﾠwhich	 ﾠare	 ﾠotherwise	 ﾠ
visible	 ﾠto	 ﾠthe	 ﾠhuman	 ﾠeye.	 ﾠ	 ﾠOverall	 ﾠposition	 ﾠof	 ﾠthe	 ﾠresulting	 ﾠgrid	 ﾠcould	 ﾠbe	 ﾠbiased	 ﾠaccording	 ﾠto	 ﾠ
Autosub	 ﾠpositioning	 ﾠoffsets.	 ﾠ
	 ﾠ
2.3. 	 ﾠAutosub	 ﾠEdgetech	 ﾠLow	 ﾠfrequency	 ﾠSidescan	 ﾠ	 ﾠ(120kHz)	 ﾠ
This	 ﾠ was	 ﾠ a	 ﾠ new	 ﾠ source	 ﾠ of	 ﾠ data.	 ﾠ 	 ﾠ Data	 ﾠ was	 ﾠ slowly	 ﾠ downloaded	 ﾠ from	 ﾠ the	 ﾠ Autosub	 ﾠ disks,	 ﾠ
typically	 ﾠtaking	 ﾠabout	 ﾠ6	 ﾠhours	 ﾠper	 ﾠdive	 ﾠto	 ﾠdownload	 ﾠ(about	 ﾠ2	 ﾠminutes	 ﾠfor	 ﾠ100Mb).	 ﾠ	 ﾠThe	 ﾠdata	 ﾠ
files	 ﾠ contain	 ﾠ the	 ﾠ low	 ﾠ and	 ﾠ high	 ﾠ frequency	 ﾠ sidescan	 ﾠ data	 ﾠ as	 ﾠ well	 ﾠ as	 ﾠ the	 ﾠ chirp	 ﾠ sub-ﾭ‐bottom	 ﾠ
profiler.	 ﾠ	 ﾠThe	 ﾠEdgetech	 ﾠDiscover	 ﾠ4200-ﾭ‐FS	 ﾠsoftware	 ﾠwas	 ﾠused	 ﾠto	 ﾠconvert	 ﾠthe	 ﾠ.jsf	 ﾠformat	 ﾠdata	 ﾠ
into	 ﾠ XTF	 ﾠ format.	 ﾠ 	 ﾠ This	 ﾠ has	 ﾠ the	 ﾠ advantage	 ﾠ of	 ﾠ viewing	 ﾠ the	 ﾠ data	 ﾠ whilst	 ﾠ being	 ﾠ converted.	 ﾠ	 ﾠ
Occasionally	 ﾠthe	 ﾠdata	 ﾠconversion	 ﾠwould	 ﾠpause	 ﾠfor	 ﾠseveral	 ﾠminutes	 ﾠfor	 ﾠno	 ﾠapparent	 ﾠreason	 ﾠ
and	 ﾠeither	 ﾠthen	 ﾠcontinue	 ﾠprocessing	 ﾠ	 ﾠor	 ﾠjump	 ﾠto	 ﾠanother	 ﾠfile.	 ﾠJumps	 ﾠin	 ﾠdata	 ﾠwere	 ﾠlater	 ﾠfound	 ﾠ
to	 ﾠ be	 ﾠ present	 ﾠ and	 ﾠ it	 ﾠ is	 ﾠ assumed	 ﾠ that	 ﾠ there	 ﾠ is	 ﾠ a	 ﾠ data	 ﾠ corruption	 ﾠ in	 ﾠ the	 ﾠ original	 ﾠ datafile,	 ﾠ
possibly	 ﾠmissing	 ﾠbytes	 ﾠin	 ﾠthe	 ﾠdata	 ﾠstructure.	 ﾠ
	 ﾠ
Conversion	 ﾠof	 ﾠthe	 ﾠsidescan	 ﾠis	 ﾠtempered	 ﾠby	 ﾠthe	 ﾠgains	 ﾠset	 ﾠon	 ﾠthe	 ﾠvideo	 ﾠdisplay	 ﾠand	 ﾠthus	 ﾠwere	 ﾠ
set	 ﾠto:	 ﾠ
Low	 ﾠFreq:	 ﾠ	 ﾠ	 ﾠGain	 ﾠ11dB	 ﾠ	 ﾠ	 ﾠ	 ﾠTVG	 ﾠ	 ﾠ1dB/100m	 ﾠ
Low	 ﾠFreq:	 ﾠ	 ﾠ	 ﾠGain	 ﾠ	 ﾠ	 ﾠ8dB	 ﾠ	 ﾠ	 ﾠ	 ﾠTVG	 ﾠ	 ﾠ5dB/100m	 ﾠ(M46	 ﾠonwards)	 ﾠ
	 ﾠ
The	 ﾠXTF	 ﾠdata	 ﾠwere	 ﾠthen	 ﾠconverted	 ﾠinto	 ﾠPRISM	 ﾠformat	 ﾠ(CDF)	 ﾠusing	 ﾠthe	 ﾠreson2prism	 ﾠprogram.	 ﾠ
The	 ﾠoriginal	 ﾠdata	 ﾠhave	 ﾠa	 ﾠsample	 ﾠrate	 ﾠof	 ﾠ3.456cm	 ﾠbut	 ﾠas	 ﾠthe	 ﾠping	 ﾠrate	 ﾠwas	 ﾠ2Hz	 ﾠ(75cm)	 ﾠthe	 ﾠ
data	 ﾠwere	 ﾠaveraged	 ﾠand	 ﾠsubsampled	 ﾠby	 ﾠa	 ﾠfactor	 ﾠof	 ﾠ5	 ﾠto	 ﾠ17.28cm.	 ﾠInitially	 ﾠdata	 ﾠfiles	 ﾠwere	 ﾠ
given	 ﾠ 4000	 ﾠ samples	 ﾠ per	 ﾠ side	 ﾠ but	 ﾠ later	 ﾠ reduced	 ﾠ to	 ﾠ 2250	 ﾠ to	 ﾠ reduce	 ﾠ unnecessarily	 ﾠ large	 ﾠ
filesizes.	 ﾠ
	 ﾠ
Navigation	 ﾠwas	 ﾠobtained	 ﾠseparately	 ﾠfrom	 ﾠAutosub	 ﾠdata	 ﾠfiles.	 ﾠ	 ﾠIt	 ﾠwas	 ﾠfound	 ﾠthat	 ﾠthere	 ﾠwas	 ﾠa	 ﾠ
drift	 ﾠ and	 ﾠ offset	 ﾠ of	 ﾠ the	 ﾠ Edgetech	 ﾠ clock	 ﾠ relative	 ﾠ to	 ﾠ the	 ﾠ Autosub	 ﾠ clock	 ﾠ which	 ﾠh a d 	 ﾠt o 	 ﾠb e 	 ﾠ
corrected.	 ﾠIt	 ﾠcould	 ﾠbe	 ﾠcalculated	 ﾠfrom	 ﾠstart	 ﾠand	 ﾠend	 ﾠtimes	 ﾠor	 ﾠfrom	 ﾠmatching	 ﾠfeatures	 ﾠon	 ﾠthe	 ﾠ
seafloor	 ﾠas	 ﾠseen	 ﾠby	 ﾠthe	 ﾠsidescan	 ﾠimagery.	 ﾠVehicle	 ﾠheading	 ﾠwas	 ﾠnot	 ﾠrecorded	 ﾠin	 ﾠthe	 ﾠdata	 ﾠand	 ﾠ
thus	 ﾠtrack	 ﾠheading	 ﾠwas	 ﾠused	 ﾠand	 ﾠswath	 ﾠdirection	 ﾠwas	 ﾠcalculated	 ﾠto	 ﾠbe	 ﾠperpendicular	 ﾠto	 ﾠthis	 ﾠ
value.	 ﾠ	 ﾠVehicle	 ﾠaltitude	 ﾠwas	 ﾠalso	 ﾠnot	 ﾠavailable	 ﾠand	 ﾠwas	 ﾠtherefore	 ﾠmeasured	 ﾠfrom	 ﾠthe	 ﾠfirst	 ﾠ
return	 ﾠ(do_alt).	 ﾠ
	 ﾠ
Sonar	 ﾠprocessing	 ﾠand	 ﾠgeometrical	 ﾠcorrection	 ﾠused	 ﾠa	 ﾠ45º	 ﾠcourse	 ﾠdeviation	 ﾠfactor	 ﾠfor	 ﾠsegments	 ﾠ
and	 ﾠa	 ﾠ50cm	 ﾠresolution.	 ﾠ	 ﾠOverlap	 ﾠof	 ﾠcoverage	 ﾠwas	 ﾠeliminated	 ﾠby	 ﾠdirection	 ﾠpriority	 ﾠand	 ﾠrange	 ﾠ
location	 ﾠparameters	 ﾠ(prismrange).	 ﾠ	 ﾠProcessing	 ﾠcommands	 ﾠwere:	 ﾠ  41 
	 ﾠ
mrgnav_inertia	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐u	 ﾠ0	 ﾠ-ﾭ‐r	 ﾠ0.0,0.0	 ﾠ-ﾭ‐n	 ﾠnavfile.veh_nav	 ﾠ
tobslr	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐r0.1728	 ﾠ,	 ﾠres	 ﾠ#	 ﾠ	 ﾠ400	 ﾠrange	 ﾠ
edge16	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐m	 ﾠ
shade_tobi	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠ1000	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,351	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐v	 ﾠ1,5000	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ21,351	 ﾠ-ﾭ‐l	 ﾠ-ﾭ‐v	 ﾠ1,5000	 ﾠ
wtcombo	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ,	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐c	 ﾠ1,1	 ﾠ
restorehdr_tobi	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐h	 ﾠ%5	 ﾠ
lowpass2b2	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ
restorehdr_tobi	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐h	 ﾠ%3	 ﾠ
widealt	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐l	 ﾠ500	 ﾠ
	 ﾠ
Results	 ﾠwere	 ﾠcollated	 ﾠin	 ﾠERDAS	 ﾠImagine	 ﾠand	 ﾠmosaiced	 ﾠinto	 ﾠa	 ﾠsingle	 ﾠimage.	 ﾠOverlapping	 ﾠmap	 ﾠ
edges	 ﾠwere	 ﾠfeathered	 ﾠand	 ﾠthus	 ﾠremoved	 ﾠminor	 ﾠradiometric	 ﾠdifferences	 ﾠwhich	 ﾠare	 ﾠotherwise	 ﾠ
visible	 ﾠto	 ﾠthe	 ﾠhuman	 ﾠeye.	 ﾠ	 ﾠThe	 ﾠfinal	 ﾠmosaic	 ﾠwas	 ﾠof	 ﾠvery	 ﾠgood	 ﾠquality	 ﾠfor	 ﾠthe	 ﾠresolution.	 ﾠ	 ﾠSome	 ﾠ
interference	 ﾠfrom	 ﾠthe	 ﾠADCP(?)	 ﾠis	 ﾠvisible	 ﾠat	 ﾠranges	 ﾠbeyond	 ﾠ100m	 ﾠbut	 ﾠdoes	 ﾠnot	 ﾠaffect	 ﾠmuch	 ﾠof	 ﾠ
the	 ﾠdata,	 ﾠand	 ﾠmay	 ﾠbe	 ﾠable	 ﾠto	 ﾠbe	 ﾠremoved	 ﾠwith	 ﾠfurther	 ﾠinvestigation	 ﾠas	 ﾠit	 ﾠis	 ﾠsymmetrical	 ﾠon	 ﾠ
both	 ﾠsides	 ﾠof	 ﾠthe	 ﾠimagery.	 ﾠ
	 ﾠ
2.4. 	 ﾠAutosub	 ﾠEdgetech	 ﾠHigh	 ﾠfrequency	 ﾠSidescan	 ﾠ(410kHz)	 ﾠ
As	 ﾠmentioned	 ﾠpreviously	 ﾠin	 ﾠthe	 ﾠLow	 ﾠfrequency	 ﾠsection	 ﾠthese	 ﾠdata	 ﾠwere	 ﾠconverted	 ﾠvia	 ﾠthe	 ﾠ
Discover	 ﾠ4200-ﾭ‐FS	 ﾠsoftware,	 ﾠthough	 ﾠthe	 ﾠgains	 ﾠused	 ﾠwere:	 ﾠ
	 ﾠ
High	 ﾠFreq:	 ﾠ	 ﾠ	 ﾠGain	 ﾠ30dB	 ﾠ	 ﾠ	 ﾠ	 ﾠTVG	 ﾠ	 ﾠ7dB/100m	 ﾠ
High	 ﾠFreq:	 ﾠ	 ﾠ	 ﾠGain	 ﾠ	 ﾠ	 ﾠ25dB	 ﾠ	 ﾠ	 ﾠ	 ﾠTVG	 ﾠ	 ﾠ15dB/100m	 ﾠ(M44	 ﾠonwards)	 ﾠ
	 ﾠ
The	 ﾠXTF	 ﾠdata	 ﾠwere	 ﾠthen	 ﾠconverted	 ﾠinto	 ﾠPRISM	 ﾠformat	 ﾠ(CDF)	 ﾠusing	 ﾠthe	 ﾠreson2prism	 ﾠprogram.	 ﾠ	 ﾠ
The	 ﾠoriginal	 ﾠdata	 ﾠhave	 ﾠa	 ﾠsample	 ﾠrate	 ﾠof	 ﾠ1.152cm	 ﾠbut	 ﾠas	 ﾠthe	 ﾠping	 ﾠrate	 ﾠwas	 ﾠ6Hz	 ﾠ(25cm)	 ﾠthe	 ﾠ
data	 ﾠwere	 ﾠaveraged	 ﾠand	 ﾠsubsampled	 ﾠby	 ﾠa	 ﾠfactor	 ﾠof	 ﾠ5	 ﾠto	 ﾠ5.76cm.	 ﾠInitially	 ﾠdata	 ﾠfiles	 ﾠwere	 ﾠgiven	 ﾠ
4000	 ﾠsamples	 ﾠper	 ﾠside	 ﾠbut	 ﾠlater	 ﾠreduced	 ﾠto	 ﾠ2250	 ﾠto	 ﾠreduce	 ﾠunnecessarily	 ﾠlarge	 ﾠfilesizes.	 ﾠ
	 ﾠ
addnav	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 ﾠ%0	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widealt	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 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐p	 ﾠ
tobslr	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐r0.0576	 ﾠ,	 ﾠres	 ﾠ#	 ﾠ	 ﾠhigh	 ﾠfreq	 ﾠ110m	 ﾠ6	 ﾠHz	 ﾠsubsamp	 ﾠ5	 ﾠ
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edge16	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filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,351	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐v	 ﾠ1,5000	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ21,351	 ﾠ-ﾭ‐l	 ﾠ-ﾭ‐v	 ﾠ1,5000	 ﾠ
wtcombo	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ,	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐c	 ﾠ1,1	 ﾠ
restorehdr_tobi	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐h	 ﾠ%5	 ﾠ
widealt	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐l	 ﾠ500	 ﾠ
	 ﾠ
Results	 ﾠwere	 ﾠcollated	 ﾠin	 ﾠERDAS	 ﾠImagine	 ﾠand	 ﾠmosaiced	 ﾠinto	 ﾠa	 ﾠsingle	 ﾠimage.	 ﾠOverlapping	 ﾠmap	 ﾠ
edges	 ﾠwere	 ﾠfeathered	 ﾠand	 ﾠthus	 ﾠremoved	 ﾠminor	 ﾠradiometric	 ﾠdifferences	 ﾠwhich	 ﾠare	 ﾠotherwise	 ﾠ
visible	 ﾠto	 ﾠthe	 ﾠhuman	 ﾠeye.	 ﾠThe	 ﾠfinal	 ﾠmosaic	 ﾠwas	 ﾠof	 ﾠexcellent	 ﾠquality	 ﾠfor	 ﾠthe	 ﾠresolution.	 ﾠMany	 ﾠ
shadows	 ﾠwere	 ﾠseen	 ﾠand	 ﾠthus	 ﾠvertical	 ﾠheight	 ﾠof	 ﾠfeatures	 ﾠcan	 ﾠbe	 ﾠcalculated.	 ﾠ
	 ﾠ
Much	 ﾠof	 ﾠthe	 ﾠimagery	 ﾠwas	 ﾠprocessed	 ﾠat	 ﾠ50cm	 ﾠresolution	 ﾠfor	 ﾠspeed	 ﾠof	 ﾠprocessing	 ﾠbut	 ﾠthe	 ﾠdata	 ﾠ
could	 ﾠbe	 ﾠprocessed	 ﾠat	 ﾠa	 ﾠmuch	 ﾠhigher	 ﾠresolution.	 ﾠA	 ﾠsmall	 ﾠtest	 ﾠarea	 ﾠwas	 ﾠprocessed	 ﾠat	 ﾠ2cm	 ﾠ  42 
resolution.	 ﾠThis	 ﾠgave	 ﾠgood	 ﾠresults	 ﾠthough	 ﾠonly	 ﾠshowed	 ﾠslightly	 ﾠmore	 ﾠdetail.	 ﾠ	 ﾠTypically	 ﾠat	 ﾠ
50cm	 ﾠresolution	 ﾠthe	 ﾠprocessing	 ﾠtook	 ﾠabout	 ﾠ1	 ﾠhour	 ﾠand	 ﾠgave	 ﾠa	 ﾠ100Mb	 ﾠimage	 ﾠwhere	 ﾠas	 ﾠat	 ﾠ
20cm	 ﾠthis	 ﾠtook	 ﾠ4	 ﾠhours	 ﾠand	 ﾠproduced	 ﾠa	 ﾠ400Mb	 ﾠimage.	 ﾠ	 ﾠIt	 ﾠis	 ﾠsuggested	 ﾠthat	 ﾠsmall	 ﾠ“chosen”	 ﾠ
areas	 ﾠ250m	 ﾠby	 ﾠ250m	 ﾠare	 ﾠprocessed	 ﾠat	 ﾠ5cm	 ﾠresolution	 ﾠusing	 ﾠthe	 ﾠfactor	 ﾠ5	 ﾠsubsampled	 ﾠand	 ﾠ
averaged	 ﾠraw	 ﾠimagery	 ﾠto	 ﾠits	 ﾠfullest	 ﾠpotential.	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ	 ﾠ 	 ﾠ
	 ﾠ
Fig.	 ﾠ2.2.	 ﾠ	 ﾠAutosub	 ﾠHigh	 ﾠfrequency	 ﾠsidescan	 ﾠsonar	 ﾠimagery	 ﾠprocessed	 ﾠat	 ﾠ2cm	 ﾠresolution	 ﾠand	 ﾠ
compared	 ﾠwith	 ﾠ50cm	 ﾠresolution	 ﾠimagery	 ﾠ.	 ﾠ	 ﾠFeature	 ﾠis	 ﾠa	 ﾠlarge	 ﾠboulder	 ﾠabout	 ﾠ10	 ﾠmetres	 ﾠlong,	 ﾠ
3.5	 ﾠmetres	 ﾠwide	 ﾠand	 ﾠ1.2	 ﾠmetres	 ﾠhigh	 ﾠ	 ﾠ
	 ﾠ
2.5. 	 ﾠRRS	 ﾠJames	 ﾠCook	 ﾠEM120	 ﾠMultibeam	 ﾠbathymetry	 ﾠ(111	 ﾠbeams)	 ﾠ	 ﾠ
Processing	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠin	 ﾠCARIS	 ﾠHIPS	 ﾠv7.0.	 ﾠA	 ﾠzero	 ﾠtidal	 ﾠcorrection	 ﾠwas	 ﾠused.	 ﾠ	 ﾠA	 ﾠsound	 ﾠ
velocity	 ﾠprofile	 ﾠwas	 ﾠinput,	 ﾠand	 ﾠthe	 ﾠdata	 ﾠwere	 ﾠgridded	 ﾠusing	 ﾠa	 ﾠBASE	 ﾠ(Bathymetry	 ﾠAssociated	 ﾠ
with	 ﾠStatistical	 ﾠError)	 ﾠgrid	 ﾠof	 ﾠ50m.	 ﾠ	 ﾠEditing	 ﾠof	 ﾠthe	 ﾠdata	 ﾠfor	 ﾠattitude,	 ﾠnavigation	 ﾠand	 ﾠswath	 ﾠ
errors	 ﾠwas	 ﾠdone	 ﾠon	 ﾠthe	 ﾠraw	 ﾠdata,	 ﾠfollowed	 ﾠby	 ﾠ3D	 ﾠediting	 ﾠon	 ﾠthe	 ﾠsurface	 ﾠsubset.	 ﾠ	 ﾠThe	 ﾠdata	 ﾠ
were	 ﾠgenerally	 ﾠof	 ﾠonly	 ﾠmoderate	 ﾠquality,	 ﾠwith	 ﾠmuch	 ﾠnoise	 ﾠand	 ﾠattitude	 ﾠinduced	 ﾠvariation.	 ﾠ	 ﾠ
	 ﾠ
2.6. 	 ﾠRRS	 ﾠJames	 ﾠCook	 ﾠEM120	 ﾠMultibeam	 ﾠbackscatter	 ﾠ(12kHz)	 ﾠ	 ﾠ
Processing	 ﾠof	 ﾠthe	 ﾠMultibeam	 ﾠbackscatter	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠin	 ﾠPRISM.	 ﾠTransfer	 ﾠof	 ﾠdata	 ﾠto	 ﾠPRISM	 ﾠ
was	 ﾠdone	 ﾠvia	 ﾠthe	 ﾠNeptune	 ﾠreplay	 ﾠsystem	 ﾠwhich	 ﾠconverts	 ﾠthe	 ﾠRaw.all	 ﾠfiles	 ﾠto	 ﾠProc	 ﾠformat	 ﾠ
which	 ﾠcan	 ﾠbe	 ﾠread	 ﾠby	 ﾠPRISM	 ﾠand	 ﾠconverted	 ﾠto	 ﾠCDF	 ﾠ(PRISM	 ﾠformat).	 ﾠ
	 ﾠ
Navigation	 ﾠwas	 ﾠextracted	 ﾠfrom	 ﾠthe	 ﾠCDF	 ﾠfiles	 ﾠ(do_make_nav),	 ﾠand	 ﾠthe	 ﾠmap	 ﾠareas	 ﾠchosen	 ﾠwith	 ﾠ
overlapping	 ﾠedges	 ﾠ(maptile).	 ﾠSonar	 ﾠprocessing	 ﾠand	 ﾠgeometrical	 ﾠcorrection	 ﾠused	 ﾠa	 ﾠ15º	 ﾠcourse	 ﾠ
deviation	 ﾠfactor	 ﾠfor	 ﾠsegments	 ﾠand	 ﾠa	 ﾠ25m	 ﾠresolution.	 ﾠ	 ﾠOverlap	 ﾠof	 ﾠcoverage	 ﾠwas	 ﾠeliminated	 ﾠby	 ﾠ
direction	 ﾠpriority	 ﾠand	 ﾠrange	 ﾠlocation	 ﾠparameters	 ﾠ(prismrange).	 ﾠProcessing	 ﾠcommands	 ﾠwere:	 ﾠ
	 ﾠ
mrgnav	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠnavfile.nav	 ﾠ-ﾭ‐l	 ﾠ0,0	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,21	 ﾠ-ﾭ‐z	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,301	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ31,301	 ﾠ-ﾭ‐L	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
wtcombo	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ,	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐c	 ﾠ1,1	 ﾠ-ﾭ‐a	 ﾠ-ﾭ‐128	 ﾠ
restorehdr	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐h	 ﾠ%5	 ﾠ
resol	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐r	 ﾠres	 ﾠ  43 
shade	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠ128	 ﾠ-ﾭ‐t	 ﾠ1,254	 ﾠ
	 ﾠ
Results	 ﾠwere	 ﾠcollated	 ﾠin	 ﾠERDAS	 ﾠImagine	 ﾠand	 ﾠmosaiced	 ﾠinto	 ﾠa	 ﾠsingle	 ﾠimage.	 ﾠOverlapping	 ﾠmap	 ﾠ
edges	 ﾠwere	 ﾠfeathered	 ﾠand	 ﾠthus	 ﾠremoved	 ﾠminor	 ﾠradiometric	 ﾠdifferences	 ﾠwhich	 ﾠare	 ﾠotherwise	 ﾠ
visible	 ﾠto	 ﾠthe	 ﾠhuman	 ﾠeye.	 ﾠ	 ﾠOnly	 ﾠpoor	 ﾠresults	 ﾠwere	 ﾠseen	 ﾠand	 ﾠof	 ﾠvirtually	 ﾠno	 ﾠvalue	 ﾠdue	 ﾠto	 ﾠtoo	 ﾠ
much	 ﾠmovement	 ﾠand	 ﾠnoise	 ﾠin	 ﾠthe	 ﾠwatercolumn	 ﾠor	 ﾠunder	 ﾠthe	 ﾠship.	 ﾠ
	 ﾠ
2.7. 	 ﾠRRS	 ﾠJames	 ﾠCook	 ﾠEM710	 ﾠMultibeam	 ﾠbathymetry	 ﾠ(400	 ﾠbeams)	 ﾠ
Processing	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠin	 ﾠCARIS	 ﾠHIPS	 ﾠv7.0.	 ﾠA	 ﾠzero	 ﾠtidal	 ﾠcorrection	 ﾠwas	 ﾠused.	 ﾠ	 ﾠA	 ﾠsound	 ﾠ
velocity	 ﾠprofile	 ﾠwas	 ﾠinput,	 ﾠand	 ﾠthe	 ﾠdata	 ﾠwere	 ﾠgridded	 ﾠusing	 ﾠa	 ﾠBASE	 ﾠ(Bathymetry	 ﾠAssociated	 ﾠ
with	 ﾠStatistical	 ﾠError)	 ﾠgrid	 ﾠof	 ﾠusually	 ﾠ10m.	 ﾠ	 ﾠEditing	 ﾠof	 ﾠthe	 ﾠdata	 ﾠfor	 ﾠattitude,	 ﾠnavigation	 ﾠand	 ﾠ
swath	 ﾠerrors	 ﾠwas	 ﾠdone	 ﾠon	 ﾠthe	 ﾠraw	 ﾠdata,	 ﾠfollowed	 ﾠby	 ﾠ3D	 ﾠediting	 ﾠon	 ﾠthe	 ﾠsurface	 ﾠsubset.	 ﾠ	 ﾠThe	 ﾠ
data	 ﾠ was	 ﾠ of	 ﾠ variable	 ﾠ quality,	 ﾠ which	 ﾠ was	 ﾠ very	 ﾠ dependent	 ﾠ on	 ﾠs e a s t a t e 	 ﾠa n d 	 ﾠs t e e r e d 	 ﾠt r a c k . 	 ﾠ
Tracks	 ﾠwith	 ﾠheadings	 ﾠabout	 ﾠ45º	 ﾠfrom	 ﾠthe	 ﾠseastate	 ﾠproved	 ﾠthe	 ﾠbest.	 ﾠ	 ﾠIn	 ﾠreally	 ﾠpoor	 ﾠweather	 ﾠ
the	 ﾠdata	 ﾠwas	 ﾠunusable.	 ﾠ
	 ﾠ
2.8. 	 ﾠRRS	 ﾠJames	 ﾠCook	 ﾠEM710	 ﾠMultibeam	 ﾠbackscatter	 ﾠ(70-ﾭ‐100kHz)	 ﾠ
	 ﾠProcessing	 ﾠof	 ﾠthe	 ﾠMultibeam	 ﾠbackscatter	 ﾠwas	 ﾠdone	 ﾠin	 ﾠPRISM.	 ﾠTransfer	 ﾠof	 ﾠdata	 ﾠto	 ﾠPRISM	 ﾠwas	 ﾠ
done	 ﾠvia	 ﾠthe	 ﾠNeptune	 ﾠreplay	 ﾠsystem	 ﾠwhich	 ﾠconverts	 ﾠthe	 ﾠRaw.all	 ﾠfiles	 ﾠto	 ﾠProc	 ﾠformat	 ﾠwhich	 ﾠ
can	 ﾠbe	 ﾠread	 ﾠby	 ﾠPRISM	 ﾠand	 ﾠconverted	 ﾠto	 ﾠCDF	 ﾠ(PRISM	 ﾠformat).	 ﾠ
	 ﾠ
Navigation	 ﾠwas	 ﾠextracted	 ﾠfrom	 ﾠthe	 ﾠCDF	 ﾠfiles	 ﾠ(do_make_nav),	 ﾠand	 ﾠthe	 ﾠmap	 ﾠareas	 ﾠchosen	 ﾠwith	 ﾠ
overlapping	 ﾠedges	 ﾠ(maptile).	 ﾠSonar	 ﾠprocessing	 ﾠand	 ﾠgeometrical	 ﾠcorrection	 ﾠused	 ﾠa	 ﾠ15º	 ﾠcourse	 ﾠ
deviation	 ﾠfactor	 ﾠfor	 ﾠsegments	 ﾠand	 ﾠa	 ﾠ2m	 ﾠresolution.	 ﾠOverlap	 ﾠof	 ﾠcoverage	 ﾠwas	 ﾠeliminated	 ﾠby	 ﾠ
direction	 ﾠpriority	 ﾠand	 ﾠrange	 ﾠlocation	 ﾠparameters	 ﾠ(prismrange).	 ﾠProcessing	 ﾠcommands	 ﾠwere:	 ﾠ
	 ﾠ
mrgnav	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠnavfile.nav	 ﾠ-ﾭ‐l	 ﾠ0,0	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,21	 ﾠ-ﾭ‐z	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ1,301	 ﾠ-ﾭ‐h	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
filter	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐b	 ﾠ31,301	 ﾠ-ﾭ‐L	 ﾠ-ﾭ‐v	 ﾠ130,255	 ﾠ
wtcombo	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ,	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐c	 ﾠ1,1	 ﾠ-ﾭ‐a	 ﾠ-ﾭ‐128	 ﾠ
restorehdr	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐h	 ﾠ%5	 ﾠ
resol	 ﾠ-ﾭ‐i	 ﾠ%2	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐r	 ﾠres	 ﾠ-ﾭ‐a	 ﾠ
shade	 ﾠ-ﾭ‐i	 ﾠ%1	 ﾠ-ﾭ‐o	 ﾠ%0	 ﾠ-ﾭ‐n	 ﾠ128	 ﾠ-ﾭ‐t	 ﾠ1,254	 ﾠ
	 ﾠ
Results	 ﾠwere	 ﾠcollated	 ﾠin	 ﾠERDAS	 ﾠImagine	 ﾠand	 ﾠmosaiced	 ﾠinto	 ﾠa	 ﾠsingle	 ﾠimage.	 ﾠOverlapping	 ﾠmap	 ﾠ
edges	 ﾠwere	 ﾠfeathered	 ﾠand	 ﾠthus	 ﾠremoved	 ﾠminor	 ﾠradiometric	 ﾠdifferences	 ﾠwhich	 ﾠare	 ﾠotherwise	 ﾠ
visible	 ﾠto	 ﾠthe	 ﾠhuman	 ﾠeye.	 ﾠ	 ﾠResults	 ﾠwere	 ﾠgenerally	 ﾠgood.	 ﾠ
	 ﾠ
2.9. 	 ﾠAutosub	 ﾠEdgeTech	 ﾠChirp	 ﾠprofiler	 ﾠ
The	 ﾠsub	 ﾠbottom	 ﾠprofiler	 ﾠdata	 ﾠwas	 ﾠcollected	 ﾠusing	 ﾠthe	 ﾠEdgetech	 ﾠ2200	 ﾠmounted	 ﾠon	 ﾠAutosub	 ﾠ
6000.	 ﾠ	 ﾠThe	 ﾠsystem	 ﾠrecords	 ﾠin	 ﾠ.jsf	 ﾠformat	 ﾠwhich	 ﾠhas	 ﾠseparate	 ﾠchannels	 ﾠfor	 ﾠenvelope,	 ﾠanalytic	 ﾠ
and	 ﾠraw	 ﾠdata.	 ﾠ	 ﾠThe	 ﾠenvelope	 ﾠand	 ﾠanalytic	 ﾠdata	 ﾠare	 ﾠcorrelated	 ﾠand	 ﾠcorrected	 ﾠfor	 ﾠspherical	 ﾠ
spreading	 ﾠwithin	 ﾠthe	 ﾠEdgeTech	 ﾠsystem.	 ﾠ	 ﾠNo	 ﾠprocessing	 ﾠis	 ﾠapplied	 ﾠto	 ﾠthe	 ﾠraw	 ﾠdata	 ﾠin	 ﾠthe	 ﾠ
system	 ﾠand	 ﾠthey	 ﾠare	 ﾠsampled	 ﾠat	 ﾠtwice	 ﾠthe	 ﾠrate	 ﾠof	 ﾠthe	 ﾠanalytic	 ﾠand	 ﾠraw	 ﾠdata.	 ﾠ	 ﾠ	 ﾠ
For	 ﾠ missions	 ﾠ 37	 ﾠ through	 ﾠ 41,	 ﾠ the	 ﾠ data	 ﾠ were	 ﾠ extremely	 ﾠ noisy,	 ﾠ and	 ﾠ the	 ﾠ only	 ﾠ well	 ﾠ imaged	 ﾠ
reflector	 ﾠwas	 ﾠthe	 ﾠseabed.	 ﾠ	 ﾠBefore	 ﾠmission	 ﾠ42,	 ﾠthe	 ﾠEdgetech	 ﾠsystem	 ﾠwas	 ﾠre-ﾭ‐positioned	 ﾠwithin	 ﾠ
Autosub,	 ﾠimproving	 ﾠthe	 ﾠsignal	 ﾠto	 ﾠnoise	 ﾠratio.	 ﾠ	 ﾠ	 ﾠ
For	 ﾠmissions	 ﾠ42	 ﾠand	 ﾠhigher,	 ﾠa	 ﾠ5	 ﾠms	 ﾠsource,	 ﾠsweeping	 ﾠfrom	 ﾠ2.0	 ﾠto	 ﾠ15.0	 ﾠkHz,	 ﾠwas	 ﾠoutput	 ﾠat	 ﾠa	 ﾠ
ping	 ﾠrate	 ﾠof	 ﾠ6	 ﾠHz.	 ﾠ	 ﾠThe	 ﾠsub	 ﾠtravelled	 ﾠat	 ﾠ~5.0	 ﾠkm/hr,	 ﾠgiving	 ﾠa	 ﾠtrace	 ﾠspacing	 ﾠof	 ﾠ24	 ﾠcm.	 ﾠ	 ﾠEach	 ﾠ
trace	 ﾠis	 ﾠ158	 ﾠms	 ﾠlong	 ﾠwith	 ﾠsample	 ﾠrates	 ﾠof	 ﾠ0.46	 ﾠµs	 ﾠand	 ﾠ0.23	 ﾠµs	 ﾠfor	 ﾠthe	 ﾠenvelope/analytic	 ﾠand	 ﾠ  44 
real	 ﾠ data	 ﾠ respectively.	 ﾠ 	 ﾠ The	 ﾠ penetration	 ﾠ was	 ﾠ variable	 ﾠ due	 ﾠ to	 ﾠ the	 ﾠ different	 ﾠ seabed	 ﾠ
morphology.	 ﾠ	 ﾠMaximum	 ﾠpenetration	 ﾠof	 ﾠ30	 ﾠms	 ﾠor	 ﾠ22	 ﾠm	 ﾠwas	 ﾠseen	 ﾠat	 ﾠeastern	 ﾠDarwin	 ﾠmounds;	 ﾠ
in	 ﾠthe	 ﾠRockall	 ﾠbank	 ﾠarea	 ﾠpenetration	 ﾠwas	 ﾠup	 ﾠto	 ﾠ5	 ﾠms	 ﾠor	 ﾠ4	 ﾠm.	 ﾠ	 ﾠ	 ﾠ	 ﾠ
Real	 ﾠdata	 ﾠwere	 ﾠextracted	 ﾠfrom	 ﾠthe	 ﾠanalytic	 ﾠchannel	 ﾠof	 ﾠthe	 ﾠ.jsf	 ﾠfiles	 ﾠwith	 ﾠthe	 ﾠfreeware	 ﾠjsf2segy	 ﾠ
(Tom	 ﾠO’Brian,	 ﾠ2005)	 ﾠand	 ﾠinput	 ﾠinto	 ﾠProMAX.	 ﾠ	 ﾠThe	 ﾠdata	 ﾠfor	 ﾠmissions	 ﾠ37	 ﾠthrough	 ﾠ41	 ﾠwere	 ﾠnot	 ﾠ
processed	 ﾠin	 ﾠProMAX.	 ﾠ	 ﾠAn	 ﾠattempt	 ﾠwas	 ﾠmade	 ﾠto	 ﾠdeconvolve	 ﾠthe	 ﾠdata	 ﾠfor	 ﾠthese	 ﾠmissions,	 ﾠbut	 ﾠ
poor	 ﾠresults	 ﾠwere	 ﾠattained	 ﾠdue	 ﾠto	 ﾠcontamination	 ﾠby	 ﾠnoise.	 ﾠ	 ﾠThe	 ﾠdata	 ﾠfor	 ﾠmissions	 ﾠ42	 ﾠand	 ﾠ
higher	 ﾠwere	 ﾠdeconvolved	 ﾠand	 ﾠstatic	 ﾠcorrected	 ﾠto	 ﾠsea	 ﾠlevel	 ﾠwithin	 ﾠProMAX.	 ﾠ	 ﾠTo	 ﾠassign	 ﾠthe	 ﾠ
Autosub	 ﾠnavigation	 ﾠto	 ﾠthe	 ﾠdata,	 ﾠthe	 ﾠtime	 ﾠof	 ﾠeach	 ﾠping	 ﾠwas	 ﾠextrapolated	 ﾠfrom	 ﾠstart	 ﾠtime	 ﾠof	 ﾠ
data	 ﾠrecording	 ﾠusing	 ﾠthe	 ﾠping	 ﾠrate.	 ﾠ	 ﾠNavigation	 ﾠdata	 ﾠ(x,y,z)	 ﾠwere	 ﾠthen	 ﾠimported	 ﾠinto	 ﾠProMAX	 ﾠ
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3.  Lynx	 ﾠROV	 ﾠ
	 ﾠ
3.1. 	 ﾠSummary	 ﾠ
A	 ﾠtotal	 ﾠof	 ﾠ26	 ﾠDives,	 ﾠequal	 ﾠto	 ﾠ100hrs	 ﾠoperation	 ﾠwere	 ﾠcompleted	 ﾠduring	 ﾠthis	 ﾠcruise.	 ﾠFor	 ﾠeach	 ﾠ
dive	 ﾠa	 ﾠsingle,	 ﾠstandard	 ﾠdefinition	 ﾠvideo	 ﾠsource	 ﾠwas	 ﾠrecorded	 ﾠon	 ﾠDVCAM	 ﾠtapes	 ﾠand	 ﾠdata	 ﾠfrom	 ﾠ
the	 ﾠ ROV	 ﾠ mounted	 ﾠ bathymetric	 ﾠ unit	 ﾠ captured	 ﾠ to	 ﾠ text	 ﾠ file.	 ﾠ 	 ﾠ Post-ﾭ‐dive,	 ﾠ images	 ﾠ were	 ﾠ
downloaded	 ﾠfrom	 ﾠthe	 ﾠdigital	 ﾠstills	 ﾠcamera	 ﾠand	 ﾠtogether	 ﾠwith	 ﾠdigitised	 ﾠtapes,	 ﾠall	 ﾠdata	 ﾠwere	 ﾠ
backed	 ﾠup	 ﾠto	 ﾠhard	 ﾠdisk.	 ﾠ	 ﾠ
	 ﾠ
3.2. 	 ﾠEquipment	 ﾠ
Equipment	 ﾠ supplied	 ﾠ under	 ﾠ contract	 ﾠ from	 ﾠ Hallin	 ﾠ Marine	 ﾠ included	 ﾠ a	 ﾠ SeaEye	 ﾠ Lynx	 ﾠ ROV	 ﾠ
equipped	 ﾠwith	 ﾠmanipulator	 ﾠtool	 ﾠskid,	 ﾠKongsberg	 ﾠOE14-ﾭ‐208	 ﾠdigital	 ﾠstills	 ﾠcamera	 ﾠ(+	 ﾠspare)	 ﾠwith	 ﾠ
4GB	 ﾠ storage,	 ﾠ Kongsberg	 ﾠ OE14-ﾭ‐366	 ﾠ colour	 ﾠ zoom	 ﾠ camera,	 ﾠ bathymetric	 ﾠ unit	 ﾠ and	 ﾠ altimeter	 ﾠ
(Tritech	 ﾠSK700).	 ﾠIn	 ﾠsupport	 ﾠof	 ﾠthis	 ﾠa	 ﾠlaunch	 ﾠand	 ﾠrecovery	 ﾠsystem	 ﾠ(LARS),	 ﾠa	 ﾠspares	 ﾠcontainer	 ﾠ
and	 ﾠ a	 ﾠ control	 ﾠ container	 ﾠw e r e 	 ﾠi n s t a l l e d 	 ﾠo n 	 ﾠdeck	 ﾠ (port	 ﾠ side).	 ﾠ Supplied	 ﾠ from	 ﾠ NMFSS	 ﾠ Deep	 ﾠ
Platforms:	 ﾠ2	 ﾠcrates	 ﾠof	 ﾠ6	 ﾠpush	 ﾠcores,	 ﾠand	 ﾠtwo	 ﾠ5mW	 ﾠred	 ﾠscaling	 ﾠlasers	 ﾠplus	 ﾠmounting	 ﾠbracket	 ﾠ(2	 ﾠ
mating	 ﾠwhips	 ﾠmade	 ﾠby	 ﾠHallin	 ﾠMarine	 ﾠto	 ﾠspecification).	 ﾠ
	 ﾠ
3.3. 	 ﾠConfiguration	 ﾠ
ROV	 ﾠoperations	 ﾠwere	 ﾠconducted	 ﾠat	 ﾠthe	 ﾠaft	 ﾠforward	 ﾠport	 ﾠside	 ﾠ(Usual	 ﾠIsis	 ﾠROV	 ﾠposition).	 ﾠThe	 ﾠ
single	 ﾠ 20’	 ﾠ control	 ﾠ container	 ﾠ was	 ﾠ positioned	 ﾠ in	 ﾠ the	 ﾠ dual	 ﾠ deck	 ﾠ level	 ﾠ container	 ﾠ slot,	 ﾠ and	 ﾠ
powered	 ﾠfrom	 ﾠthe	 ﾠIsis	 ﾠ125A	 ﾠ3	 ﾠphase	 ﾠhangar	 ﾠsupply	 ﾠwith	 ﾠa	 ﾠship	 ﾠsupplied	 ﾠconnector.	 ﾠThe	 ﾠ10’	 ﾠ
spares	 ﾠcontainer	 ﾠwas	 ﾠpositioned	 ﾠjust	 ﾠaft	 ﾠof	 ﾠthe	 ﾠLARS.	 ﾠ	 ﾠ
During	 ﾠmobalisation	 ﾠa	 ﾠbed	 ﾠplate	 ﾠfor	 ﾠthe	 ﾠLARS	 ﾠwas	 ﾠconstructed	 ﾠwith	 ﾠwelded	 ﾠsteel	 ﾠmembers	 ﾠ
utilising	 ﾠthe	 ﾠIsis	 ﾠLARS	 ﾠside	 ﾠplates.	 ﾠIt	 ﾠwas	 ﾠsuccessfully	 ﾠload	 ﾠtested	 ﾠbefore	 ﾠsailing.	 ﾠWater	 ﾠcooling	 ﾠ
for	 ﾠthe	 ﾠwinch	 ﾠwas	 ﾠfed	 ﾠfrom	 ﾠa	 ﾠhangar	 ﾠsupply.	 ﾠ
Shipboard	 ﾠAvocent	 ﾠsystem	 ﾠcables	 ﾠwere	 ﾠrun	 ﾠfrom	 ﾠthe	 ﾠship	 ﾠto	 ﾠthe	 ﾠcontrol	 ﾠvan	 ﾠto	 ﾠprovide	 ﾠ
display	 ﾠand	 ﾠcontrol	 ﾠof	 ﾠthe	 ﾠSonardyne	 ﾠnavigation	 ﾠand	 ﾠa	 ﾠcoaxial	 ﾠcable	 ﾠpatched	 ﾠthrough	 ﾠto	 ﾠthe	 ﾠ
main	 ﾠlab	 ﾠfor	 ﾠvideo	 ﾠfeed	 ﾠfrom	 ﾠthe	 ﾠROV	 ﾠcolour	 ﾠzoom	 ﾠcamera.	 ﾠAdditionally	 ﾠa	 ﾠtelephone	 ﾠline	 ﾠand	 ﾠ
network	 ﾠconnection	 ﾠwere	 ﾠinstalled.	 ﾠA	 ﾠsupersub	 ﾠmini	 ﾠtransponder	 ﾠwas	 ﾠattached	 ﾠto	 ﾠboth	 ﾠthe	 ﾠ
ROV	 ﾠand	 ﾠTMS	 ﾠfor	 ﾠeach	 ﾠdive.	 ﾠ
The	 ﾠKongsberg	 ﾠcolour	 ﾠzoom	 ﾠand	 ﾠdigital	 ﾠstills	 ﾠcameras	 ﾠwere	 ﾠmounted	 ﾠon	 ﾠthe	 ﾠROV	 ﾠpan	 ﾠand	 ﾠtilt	 ﾠ
unit	 ﾠwith	 ﾠa	 ﾠlight	 ﾠstrobe	 ﾠfixed	 ﾠto	 ﾠone	 ﾠside,	 ﾠangled	 ﾠfor	 ﾠoptimum	 ﾠseabed	 ﾠillumination.	 ﾠFixed	 ﾠby	 ﾠa	 ﾠ
10cm	 ﾠspacing	 ﾠbracket	 ﾠthe	 ﾠred	 ﾠlasers	 ﾠwere	 ﾠpiggy-ﾭ‐backed	 ﾠonto	 ﾠthe	 ﾠstills	 ﾠcamera.	 ﾠThe	 ﾠaltimeter	 ﾠ
was	 ﾠattached	 ﾠat	 ﾠthe	 ﾠvehicle	 ﾠfront	 ﾠend	 ﾠ300mm	 ﾠup	 ﾠfrom	 ﾠthe	 ﾠbase	 ﾠof	 ﾠthe	 ﾠROV.	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3.4. 	 ﾠOperations	 ﾠ
Prior	 ﾠto	 ﾠsailing	 ﾠthe	 ﾠsystem	 ﾠwas	 ﾠtested	 ﾠin	 ﾠthe	 ﾠdock	 ﾠand	 ﾠbalance	 ﾠtrimmed	 ﾠwith	 ﾠlead	 ﾠweights.	 ﾠA	 ﾠ
cable	 ﾠfor	 ﾠoperation	 ﾠof	 ﾠthe	 ﾠaltimeter	 ﾠwas	 ﾠmissing	 ﾠand	 ﾠlater	 ﾠcollected	 ﾠand	 ﾠfitted	 ﾠwhen	 ﾠcalling	 ﾠ
into	 ﾠUllapool	 ﾠenroute	 ﾠto	 ﾠthe	 ﾠworksite.	 ﾠ
After	 ﾠeach	 ﾠdive	 ﾠthe	 ﾠdigital	 ﾠcamera	 ﾠimages	 ﾠwere	 ﾠdownloaded	 ﾠto	 ﾠa	 ﾠlaptop	 ﾠvia	 ﾠa	 ﾠUSB	 ﾠdeck	 ﾠ
interface	 ﾠbox.	 ﾠIt	 ﾠwas	 ﾠfound	 ﾠafter	 ﾠthe	 ﾠdock	 ﾠtest	 ﾠthat	 ﾠthe	 ﾠlaptop	 ﾠwould	 ﾠnot	 ﾠrecognise	 ﾠthe	 ﾠ
camera	 ﾠUSB	 ﾠinterface	 ﾠso	 ﾠthe	 ﾠcamera	 ﾠwas	 ﾠreplaced	 ﾠwith	 ﾠthe	 ﾠspare	 ﾠwhich	 ﾠwas	 ﾠused	 ﾠfor	 ﾠthe	 ﾠ
rest	 ﾠof	 ﾠthe	 ﾠcruise.	 ﾠImages	 ﾠfrom	 ﾠthe	 ﾠfaulty	 ﾠcamera	 ﾠwere	 ﾠextracted	 ﾠby	 ﾠopening	 ﾠthe	 ﾠhousing	 ﾠand	 ﾠ
removing	 ﾠthe	 ﾠmemory	 ﾠcard.	 ﾠThis	 ﾠcould	 ﾠbe	 ﾠread	 ﾠon	 ﾠan	 ﾠNMFSS	 ﾠcomputer	 ﾠwith	 ﾠintegrated	 ﾠcard	 ﾠ
reader.	 ﾠ	 ﾠTo	 ﾠswitch	 ﾠfrom	 ﾠoperation	 ﾠmode	 ﾠ(RS232)	 ﾠto	 ﾠdownload	 ﾠmode	 ﾠ(USB)	 ﾠrequired	 ﾠthe	 ﾠuse	 ﾠ
of	 ﾠa	 ﾠremote	 ﾠcontrol	 ﾠaimed	 ﾠat	 ﾠthe	 ﾠreceiver	 ﾠthrough	 ﾠthe	 ﾠcamera	 ﾠviewport.	 ﾠDue	 ﾠto	 ﾠthe	 ﾠclose	 ﾠ
proximity	 ﾠof	 ﾠthe	 ﾠzoom	 ﾠcamera	 ﾠwhich	 ﾠhad	 ﾠthe	 ﾠsame	 ﾠviewport	 ﾠcontrol	 ﾠto	 ﾠswitch	 ﾠbetween	 ﾠ
RS232	 ﾠand	 ﾠlong	 ﾠline	 ﾠdrive,	 ﾠcare	 ﾠwas	 ﾠtaken	 ﾠnot	 ﾠto	 ﾠinadvertently	 ﾠchange	 ﾠboth	 ﾠcamera	 ﾠsettings.	 ﾠ	 ﾠ
A	 ﾠ Bio	 ﾠ sample	 ﾠ box	 ﾠ was	 ﾠ constructed	 ﾠ for	 ﾠ intended	 ﾠ sampling	 ﾠ operations,	 ﾠ designed	 ﾠ as	 ﾠ a	 ﾠ
‘handbag’	 ﾠ with	 ﾠ lockable	 ﾠ lid	 ﾠ for	 ﾠ the	 ﾠ ROV	 ﾠ to	 ﾠ carry	 ﾠ around	 ﾠ with	 ﾠ the	 ﾠr o p e 	 ﾠa t t a ched	 ﾠ to	 ﾠ the	 ﾠ
manipulator	 ﾠjaw.	 ﾠIts	 ﾠfirst	 ﾠoperation	 ﾠhad	 ﾠan	 ﾠelement	 ﾠof	 ﾠsuccess	 ﾠbut	 ﾠit	 ﾠproved	 ﾠdifficult	 ﾠto	 ﾠclose	 ﾠ
the	 ﾠlid	 ﾠwith	 ﾠthe	 ﾠlimited	 ﾠmanipulator	 ﾠdexterity.	 ﾠFor	 ﾠits	 ﾠ2
nd	 ﾠoperation	 ﾠpartitions	 ﾠand	 ﾠan	 ﾠextra	 ﾠlid	 ﾠ
lock	 ﾠmechanism	 ﾠwere	 ﾠattached.	 ﾠThis	 ﾠproved	 ﾠsuccessful	 ﾠbut	 ﾠduring	 ﾠrecovery	 ﾠthe	 ﾠbox	 ﾠhandles	 ﾠ
broke,	 ﾠd u m p i n g 	 ﾠt h e 	 ﾠb o x 	 ﾠa n d 	 ﾠs a m p l e s 	 ﾠb a c k 	 ﾠt o 	 ﾠt h e 	 ﾠs e a b e d . 	 ﾠF o l l o w i n g 	 ﾠt h i s ,	 ﾠa 	 ﾠn e w 	 ﾠd e s i g n 	 ﾠ
comprising	 ﾠa	 ﾠlinen	 ﾠbag	 ﾠwith	 ﾠplastic	 ﾠcollar	 ﾠand	 ﾠdraw	 ﾠstring	 ﾠwas	 ﾠphysically	 ﾠattached	 ﾠto	 ﾠthe	 ﾠfront	 ﾠ
of	 ﾠthe	 ﾠROV	 ﾠtoolsled,	 ﾠthe	 ﾠarc	 ﾠof	 ﾠthe	 ﾠrigid	 ﾠmanipulator	 ﾠcrossing	 ﾠthe	 ﾠbag	 ﾠopening.	 ﾠThis	 ﾠproved	 ﾠ
successful	 ﾠwith	 ﾠboth	 ﾠa	 ﾠnumber	 ﾠof	 ﾠdead	 ﾠand	 ﾠlive	 ﾠcoral	 ﾠspecimens	 ﾠcollected.	 ﾠ
	 ﾠ
Technical	 ﾠproblems	 ﾠwere	 ﾠfew	 ﾠand	 ﾠmainly	 ﾠrelated	 ﾠto	 ﾠthe	 ﾠwinch	 ﾠand	 ﾠTMS.	 ﾠAfter	 ﾠa	 ﾠnumber	 ﾠof	 ﾠ
dives	 ﾠ ran	 ﾠ into	 ﾠ problems	 ﾠ due	 ﾠ to	 ﾠ Ground	 ﾠ Fault	 ﾠ indications,	 ﾠ the	 ﾠ winch	 ﾠ junction	 ﾠ box	 ﾠ was	 ﾠ
removed	 ﾠand	 ﾠit	 ﾠwas	 ﾠfound	 ﾠthat	 ﾠthe	 ﾠcable-ﾭ‐fed	 ﾠCopex	 ﾠprotection	 ﾠjacket	 ﾠwas	 ﾠbroken,	 ﾠexposing	 ﾠ
the	 ﾠ cables.	 ﾠ This	 ﾠ was	 ﾠ repaired	 ﾠ but	 ﾠ on	 ﾠ subsequent	 ﾠ dives	 ﾠs i m i l a r 	 ﾠp r o b l e m s 	 ﾠo c c u r r e d . 	 ﾠT h e 	 ﾠ
system	 ﾠ was	 ﾠ stripped	 ﾠ down	 ﾠ again	 ﾠ and	 ﾠ this	 ﾠ time	 ﾠ the	 ﾠ inboard	 ﾠ side	 ﾠ of	 ﾠ the	 ﾠ slip	 ﾠ ring	 ﾠ cable	 ﾠ
protection	 ﾠwithin	 ﾠthe	 ﾠdrum	 ﾠhad	 ﾠthe	 ﾠsame	 ﾠproblem.	 ﾠArcing	 ﾠcould	 ﾠbe	 ﾠheard	 ﾠwhen	 ﾠpower	 ﾠwas	 ﾠ
applied.	 ﾠThe	 ﾠslipring	 ﾠwas	 ﾠcompletely	 ﾠremoved	 ﾠand	 ﾠdamaged	 ﾠcables	 ﾠrepaired	 ﾠwith	 ﾠarmouring	 ﾠ
cut	 ﾠ back	 ﾠ and	 ﾠ reininstated.	 ﾠ This	 ﾠ problem	 ﾠ was	 ﾠ due	 ﾠ to	 ﾠ an	 ﾠ oversize	 ﾠ slipring	 ﾠ being	 ﾠ factory	 ﾠ
inserted	 ﾠwith	 ﾠnon-ﾭ‐suited	 ﾠcable	 ﾠglands	 ﾠfor	 ﾠthe	 ﾠspace	 ﾠprovided.	 ﾠTo	 ﾠprevent	 ﾠfurther	 ﾠdamage	 ﾠto	 ﾠ
the	 ﾠrepaired	 ﾠcables	 ﾠthe	 ﾠslipring	 ﾠwas	 ﾠpartially	 ﾠreinserted	 ﾠand	 ﾠstood	 ﾠoff	 ﾠon	 ﾠextension	 ﾠrods	 ﾠ–	 ﾠa	 ﾠ
temporary	 ﾠsolution	 ﾠwhich	 ﾠrequired	 ﾠcareful	 ﾠmonitoring	 ﾠfor	 ﾠall	 ﾠsubsequent	 ﾠdives.	 ﾠSimilarly	 ﾠcare	 ﾠ
of	 ﾠthe	 ﾠwinch	 ﾠlevel	 ﾠwind	 ﾠrequired	 ﾠregular	 ﾠmanual	 ﾠadjustment	 ﾠduring	 ﾠrecovery	 ﾠoperations.	 ﾠ	 ﾠ
A	 ﾠ damaged	 ﾠ tether	 ﾠ was	 ﾠ replaced	 ﾠ at	 ﾠ an	 ﾠ early	 ﾠ stage	 ﾠ of	 ﾠ operations	 ﾠ running	 ﾠ with	 ﾠ the	 ﾠ spare	 ﾠ
without	 ﾠ problems	 ﾠ for	 ﾠ the	 ﾠ rest	 ﾠ of	 ﾠ the	 ﾠ cruise.	 ﾠ Occasionally	 ﾠ problems	 ﾠ were	 ﾠ encountered	 ﾠ
recoiling	 ﾠthe	 ﾠtether	 ﾠwith	 ﾠthe	 ﾠTMS	 ﾠbailing	 ﾠarm,	 ﾠpossibly	 ﾠdue	 ﾠto	 ﾠmud	 ﾠon	 ﾠthe	 ﾠtether	 ﾠreducing	 ﾠ
the	 ﾠtension	 ﾠof	 ﾠfriction	 ﾠgrip	 ﾠrollers.	 ﾠThese	 ﾠwere	 ﾠall	 ﾠchecked	 ﾠand	 ﾠadjusted	 ﾠand	 ﾠsubsequently	 ﾠ
performed	 ﾠok.	 ﾠ
During	 ﾠone	 ﾠdive	 ﾠinadvertent	 ﾠoperation	 ﾠof	 ﾠthe	 ﾠcontrol	 ﾠvan	 ﾠgas	 ﾠlevel	 ﾠdetection	 ﾠswitch	 ﾠcaused	 ﾠa	 ﾠ
complete	 ﾠpower	 ﾠdown.	 ﾠSystem	 ﾠpower	 ﾠwas	 ﾠquickly	 ﾠrestored,	 ﾠhowever,	 ﾠthe	 ﾠROV	 ﾠcolour	 ﾠzoom	 ﾠ
camera	 ﾠreverted	 ﾠto	 ﾠits	 ﾠlongline	 ﾠmode	 ﾠand	 ﾠcould	 ﾠonly	 ﾠbe	 ﾠreset	 ﾠby	 ﾠrecovering	 ﾠto	 ﾠthe	 ﾠship’s	 ﾠrail	 ﾠ
and	 ﾠusing	 ﾠthe	 ﾠremote	 ﾠthrough	 ﾠits	 ﾠviewport.	 ﾠ
	 ﾠ
Poor	 ﾠweather	 ﾠconditions	 ﾠwere	 ﾠprevailing	 ﾠduring	 ﾠthe	 ﾠcruise	 ﾠwith	 ﾠone	 ﾠdive	 ﾠbeing	 ﾠaborted	 ﾠsoon	 ﾠ
after	 ﾠreaching	 ﾠthe	 ﾠseabed	 ﾠdue	 ﾠto	 ﾠthe	 ﾠdifficulty	 ﾠgaraging	 ﾠthe	 ﾠROV	 ﾠin	 ﾠthe	 ﾠTMS.	 ﾠDespite	 ﾠthe	 ﾠ
officer	 ﾠof	 ﾠthe	 ﾠwatch	 ﾠoptimizing	 ﾠthe	 ﾠships	 ﾠorientation	 ﾠto	 ﾠminimize	 ﾠpitch	 ﾠand	 ﾠroll	 ﾠon	 ﾠmany	 ﾠ
occasions	 ﾠgaraging	 ﾠthe	 ﾠROV	 ﾠproved	 ﾠdifficult.	 ﾠAn	 ﾠinsurance	 ﾠlimit	 ﾠof	 ﾠ30	 ﾠKnt	 ﾠwinds	 ﾠand	 ﾠa	 ﾠshort	 ﾠ  46 
swell	 ﾠof	 ﾠmore	 ﾠthan	 ﾠa	 ﾠfew	 ﾠmetres	 ﾠlimited	 ﾠthe	 ﾠuse	 ﾠof	 ﾠthe	 ﾠsystem	 ﾠfar	 ﾠmore	 ﾠthan	 ﾠa	 ﾠlive	 ﾠboating	 ﾠ
solution	 ﾠmay	 ﾠhave	 ﾠdone.	 ﾠ	 ﾠ
	 ﾠ
Fig.	 ﾠ3.1.	 ﾠCompilation	 ﾠof	 ﾠphotographs	 ﾠillustrating	 ﾠthe	 ﾠset-ﾭ‐up	 ﾠand	 ﾠuse	 ﾠof	 ﾠthe	 ﾠLynx	 ﾠROV	 ﾠ
	 ﾠ
3.5. 	 ﾠTechnical	 ﾠevaluation	 ﾠ
The	 ﾠSeaEye	 ﾠLynx	 ﾠcombined	 ﾠwith	 ﾠthe	 ﾠTMS	 ﾠis	 ﾠa	 ﾠcompact	 ﾠsystem,	 ﾠeasy	 ﾠto	 ﾠdeploy	 ﾠand	 ﾠoperate	 ﾠ
and	 ﾠ it	 ﾠ copes	 ﾠ well	 ﾠ with	 ﾠ strong	 ﾠ current	 ﾠ conditions.	 ﾠ It	 ﾠ performed	 ﾠ well	 ﾠ during	 ﾠ the	 ﾠ cruise,	 ﾠ
although	 ﾠseveral	 ﾠshortcomings	 ﾠwere	 ﾠhighlighted	 ﾠduring	 ﾠcruise	 ﾠoperations.	 ﾠ
This	 ﾠeyeball	 ﾠsystem	 ﾠhas	 ﾠlimited	 ﾠmanipulator	 ﾠdexterity	 ﾠand	 ﾠsample	 ﾠstorage.	 ﾠIn	 ﾠaddition,	 ﾠit	 ﾠhas	 ﾠ
a	 ﾠnegatively	 ﾠbouyant	 ﾠtether	 ﾠwhich	 ﾠpotentially	 ﾠcould	 ﾠcause	 ﾠdamage	 ﾠand	 ﾠsnagging	 ﾠin	 ﾠsurvey	 ﾠ/	 ﾠ
transect	 ﾠmode.	 ﾠThe	 ﾠweather	 ﾠwindow	 ﾠis	 ﾠseverly	 ﾠreduced	 ﾠdue	 ﾠto	 ﾠthe	 ﾠlimitation	 ﾠof	 ﾠrecovering	 ﾠ
the	 ﾠ ROV	 ﾠ into	 ﾠ its	 ﾠ garage.	 ﾠ It	 ﾠ lacks	 ﾠ payload	 ﾠ to	 ﾠ carry	 ﾠ a	 ﾠ Doppler	 ﾠ sonar	 ﾠ to	 ﾠ provide	 ﾠ steady	 ﾠ
automated	 ﾠtransect	 ﾠspeed,	 ﾠand	 ﾠsubsequently	 ﾠnavigation	 ﾠaccuracies	 ﾠare	 ﾠonly	 ﾠrelated	 ﾠto	 ﾠthe	 ﾠ
acoustic	 ﾠnavigation.	 ﾠSimilarly	 ﾠits	 ﾠlight	 ﾠweight	 ﾠflux	 ﾠgate	 ﾠcompass	 ﾠis	 ﾠless	 ﾠaccurate	 ﾠthan	 ﾠa	 ﾠfibre	 ﾠ
optic	 ﾠequivalent	 ﾠproducing	 ﾠa	 ﾠrelatively	 ﾠnon-ﾭ‐stable	 ﾠheading	 ﾠbiased	 ﾠby	 ﾠstrong	 ﾠcurrents.	 ﾠ
The	 ﾠcontrol	 ﾠvan	 ﾠdisplays	 ﾠwere	 ﾠof	 ﾠpoor	 ﾠquality	 ﾠquickly	 ﾠcreating	 ﾠpilot	 ﾠfatigue,	 ﾠthe	 ﾠpatched	 ﾠ
display	 ﾠin	 ﾠthe	 ﾠlab	 ﾠproviding	 ﾠa	 ﾠfar	 ﾠsuperior	 ﾠimage.	 ﾠSeating	 ﾠin	 ﾠthe	 ﾠcontrol	 ﾠvan	 ﾠwas	 ﾠpoor,	 ﾠwith	 ﾠ
chairs	 ﾠunadjustable	 ﾠand	 ﾠunfixed	 ﾠand	 ﾠcramped	 ﾠconditions	 ﾠwhen	 ﾠscientists	 ﾠjoined	 ﾠthe	 ﾠvan.	 ﾠ
	 ﾠ
David	 ﾠEdge	 ﾠand	 ﾠKelly	 ﾠScreen	 ﾠ
	 ﾠ
	 ﾠ
4.  Video	 ﾠsurveying	 ﾠ&	 ﾠphotography	 ﾠ
	 ﾠ
In	 ﾠtotal,	 ﾠ26	 ﾠROV	 ﾠdives	 ﾠwere	 ﾠcarried	 ﾠout	 ﾠ(see	 ﾠoverview	 ﾠtable).	 ﾠAlthough	 ﾠsome	 ﾠdives	 ﾠwere	 ﾠ
aimed	 ﾠ at	 ﾠ testing	 ﾠ the	 ﾠ equipment	 ﾠ or	 ﾠ sampling	 ﾠ the	 ﾠ seabed,	 ﾠ the	 ﾠ majority	 ﾠ of	 ﾠ dives	 ﾠ were	 ﾠ
dedicated	 ﾠ to	 ﾠ video	 ﾠ surveying.	 ﾠ During	 ﾠ video	 ﾠ transects,	 ﾠ the	 ﾠ camera	 ﾠ settings	 ﾠ were	 ﾠ kept	 ﾠ as	 ﾠ  47 
constant	 ﾠas	 ﾠpossible,	 ﾠwith	 ﾠthe	 ﾠcolour	 ﾠzoom	 ﾠcamera	 ﾠfully	 ﾠzoomed	 ﾠout	 ﾠand	 ﾠboth	 ﾠcolour	 ﾠ&	 ﾠstills	 ﾠ
cameras	 ﾠpointing	 ﾠdownwards	 ﾠas	 ﾠmuch	 ﾠas	 ﾠpossible.	 ﾠLaser	 ﾠpointers,	 ﾠset	 ﾠat	 ﾠ10cm	 ﾠdistance,	 ﾠgive	 ﾠ
an	 ﾠindication	 ﾠof	 ﾠscale.	 ﾠIn	 ﾠbetween	 ﾠdedicated	 ﾠvideo	 ﾠtransects,	 ﾠmostly	 ﾠwhen	 ﾠwaypoints	 ﾠwere	 ﾠ
reached,	 ﾠa	 ﾠmore	 ﾠ‘explorative’	 ﾠway	 ﾠof	 ﾠsurveying	 ﾠwas	 ﾠused	 ﾠto	 ﾠobtain	 ﾠa	 ﾠbetter	 ﾠoverview	 ﾠof	 ﾠthe	 ﾠ
local	 ﾠgeomorphology	 ﾠand	 ﾠof	 ﾠthe	 ﾠcoral	 ﾠcolonies	 ﾠ(distribution,	 ﾠmorphology,	 ﾠsetting).	 ﾠ
	 ﾠ
Video	 ﾠtransects	 ﾠwere	 ﾠchosen	 ﾠaccording	 ﾠto	 ﾠa	 ﾠnumber	 ﾠof	 ﾠobjectives:	 ﾠ
-ﾭ‐  Stratified	 ﾠ random	 ﾠ sampling	 ﾠ within	 ﾠ the	 ﾠ Darwin	 ﾠ Mounds	 ﾠw i t h 	 ﾠt h e 	 ﾠa im	 ﾠ of	 ﾠ
groundtruthing	 ﾠa	 ﾠrange	 ﾠof	 ﾠhabitats.	 ﾠOriginally,	 ﾠthe	 ﾠplan	 ﾠwas	 ﾠto	 ﾠidentify	 ﾠtrawled	 ﾠand	 ﾠ
untrawled	 ﾠmounds,	 ﾠtails	 ﾠ&	 ﾠbackground	 ﾠsediment	 ﾠfrom	 ﾠthe	 ﾠbackscatter	 ﾠand	 ﾠsidescan	 ﾠ
sonar	 ﾠdata,	 ﾠand	 ﾠcarry	 ﾠout	 ﾠa	 ﾠnumber	 ﾠ(10)	 ﾠof	 ﾠrandomly	 ﾠplaced	 ﾠtransects	 ﾠin	 ﾠeach	 ﾠhabitat	 ﾠ
type.	 ﾠ However,	 ﾠ time-ﾭ‐	 ﾠa n d 	 ﾠr e s o l u t i o n -ﾭ‐constraints	 ﾠ meant	 ﾠ that	 ﾠ the	 ﾠ trawling	 ﾠ impact	 ﾠ
could	 ﾠ not	 ﾠ be	 ﾠ identified	 ﾠ immediately	 ﾠ from	 ﾠ the	 ﾠ first	 ﾠ maps	 ﾠ obtained	 ﾠ with	 ﾠ Autosub	 ﾠ
(backscatter	 ﾠand	 ﾠLowRes	 ﾠsidescan),	 ﾠhence	 ﾠit	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠlimit	 ﾠthe	 ﾠhabitats	 ﾠto	 ﾠ
‘mound’,	 ﾠ‘tail’	 ﾠand	 ﾠ‘background’.	 ﾠThe	 ﾠcentre	 ﾠpoints	 ﾠof	 ﾠthe	 ﾠmounds	 ﾠand	 ﾠtail	 ﾠfeatures	 ﾠ
were	 ﾠdigitised	 ﾠin	 ﾠboth	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 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠ(945-ﾭ‐1055m)	 ﾠ
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Fig.	 ﾠ4.4.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠShiant	 ﾠBank	 ﾠ(60-ﾭ‐90m)	 ﾠ
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Fig.	 ﾠ4.5.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠShiant	 ﾠBank	 ﾠ(60-ﾭ‐90m)	 ﾠ
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Fig.	 ﾠ4.6.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠHatton-ﾭ‐Rockall	 ﾠBasin	 ﾠ(1175-ﾭ‐1225m)	 ﾠ
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Fig.	 ﾠ4.7.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠHatton-ﾭ‐Rockall	 ﾠBasin	 ﾠ(1175-ﾭ‐1225m)	 ﾠ
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Fig.	 ﾠ4.8.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠRockall	 ﾠBank,	 ﾠHaddock	 ﾠBox	 ﾠ(350-ﾭ‐380m)	 ﾠ
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Fig.	 ﾠ4.9.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠ	 ﾠRockall	 ﾠBank,	 ﾠnorthern	 ﾠshoulder	 ﾠ(180-ﾭ‐325m)	 ﾠ
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Fig.	 ﾠ4.10.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠ	 ﾠRockall	 ﾠBank,	 ﾠnorthern	 ﾠshoulder	 ﾠ(180-ﾭ‐325m)	 ﾠ
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Fig.	 ﾠ4.11.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠ	 ﾠRockall	 ﾠBank,	 ﾠnorthern	 ﾠshoulder	 ﾠ(180-ﾭ‐325m)	 ﾠ
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Fig.	 ﾠ4.12.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠRockall	 ﾠBank,	 ﾠNE	 ﾠflank	 ﾠ(500-ﾭ‐800m)	 ﾠ
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Fig.	 ﾠ4.13.	 ﾠMegabenthos	 ﾠand	 ﾠdemersal	 ﾠfish	 ﾠof	 ﾠRockall	 ﾠBank,	 ﾠNE	 ﾠflank	 ﾠ(500-ﾭ‐800m)	 ﾠ
	 ﾠ
	 ﾠ
Brian	 ﾠBett	 ﾠ&	 ﾠVeerle	 ﾠHuvenne  63 
	 ﾠ
5.  Hybis	 ﾠ
	 ﾠ
5.1.	 ﾠIntroduction	 ﾠ
The	 ﾠHyBIS	 ﾠvehicle	 ﾠis	 ﾠa	 ﾠrobotic	 ﾠunderwater	 ﾠvehicle	 ﾠ(RUV)	 ﾠcapable	 ﾠof	 ﾠ6000m	 ﾠdepth	 ﾠoperations.	 ﾠ
Its	 ﾠmodular	 ﾠdesign	 ﾠallows	 ﾠfor	 ﾠa	 ﾠcommand	 ﾠmodule	 ﾠcomprising	 ﾠa	 ﾠpower	 ﾠand	 ﾠelectronics	 ﾠpod	 ﾠ
with	 ﾠ telemetry	 ﾠ and	 ﾠ controls,	 ﾠ thrusters	 ﾠ and	 ﾠ hydraulic	 ﾠ actuators.	 ﾠ The	 ﾠ sampling	 ﾠ modules	 ﾠ
comprise	 ﾠa	 ﾠbucket	 ﾠgrab	 ﾠ(0.4	 ﾠcubic	 ﾠmetres)	 ﾠand	 ﾠa	 ﾠtool	 ﾠsledge	 ﾠwith	 ﾠsample	 ﾠtray	 ﾠand	 ﾠ5-ﾭ‐function	 ﾠ
manipulator	 ﾠarm.	 ﾠ
	 ﾠ
5.2.	 ﾠDeployment	 ﾠon	 ﾠJC060	 ﾠ
On	 ﾠJC060,	 ﾠthe	 ﾠship’s	 ﾠdeeptow	 ﾠwinch	 ﾠwas	 ﾠout	 ﾠof	 ﾠuse,	 ﾠwhich	 ﾠmeant	 ﾠwe	 ﾠhad	 ﾠto	 ﾠposition	 ﾠHyBIS	 ﾠ
on	 ﾠthe	 ﾠaft	 ﾠdeck	 ﾠfor	 ﾠdeployment	 ﾠthrough	 ﾠthe	 ﾠstern	 ﾠgantry	 ﾠand	 ﾠuse	 ﾠa	 ﾠportable	 ﾠwinch	 ﾠwith	 ﾠ4km	 ﾠ
of	 ﾠdeep-ﾭ‐tow	 ﾠcable.	 ﾠThis	 ﾠwas	 ﾠfar	 ﾠfrom	 ﾠideal	 ﾠas	 ﾠthe	 ﾠpitch	 ﾠof	 ﾠthe	 ﾠRRS	 ﾠJames	 ﾠCook,	 ﾠeven	 ﾠin	 ﾠa	 ﾠ
slight	 ﾠswell,	 ﾠmeant	 ﾠthat	 ﾠthe	 ﾠvehicle	 ﾠwould	 ﾠheave	 ﾠby	 ﾠseveral	 ﾠmetres	 ﾠwith	 ﾠa	 ﾠfrequency	 ﾠof	 ﾠ0.1	 ﾠ
Hz.	 ﾠ This	 ﾠ limited	 ﾠ the	 ﾠ operational	 ﾠ weather	 ﾠ window	 ﾠ to	 ﾠ sea	 ﾠ state	 ﾠ 3	 ﾠ or	 ﾠ below,	 ﾠ which	 ﾠ only	 ﾠ
occurred	 ﾠduring	 ﾠa	 ﾠfew	 ﾠdays	 ﾠthroughout	 ﾠthe	 ﾠ5	 ﾠweek	 ﾠvoyage.	 ﾠ
	 ﾠ
5.3.	 ﾠ Sampling	 ﾠ modules	 ﾠ
The	 ﾠtool	 ﾠsledge	 ﾠwas	 ﾠa	 ﾠnew	 ﾠmodule,	 ﾠprepared	 ﾠin	 ﾠtime	 ﾠfor	 ﾠthis	 ﾠcruise	 ﾠand	 ﾠdesigned	 ﾠto	 ﾠcollect	 ﾠ
coral	 ﾠand	 ﾠrock	 ﾠsamples,	 ﾠas	 ﾠwell	 ﾠas	 ﾠtaking	 ﾠpush	 ﾠcores.	 ﾠBefore	 ﾠdeparture,	 ﾠthe	 ﾠvehicle	 ﾠwas	 ﾠfully	 ﾠ
serviced	 ﾠand	 ﾠtested	 ﾠon	 ﾠour	 ﾠlow	 ﾠvoltage	 ﾠ(110V)	 ﾠpower	 ﾠsupply	 ﾠunit,	 ﾠand	 ﾠthe	 ﾠnew	 ﾠtool	 ﾠsled	 ﾠwas	 ﾠ
included	 ﾠin	 ﾠthe	 ﾠtests.	 ﾠAll	 ﾠcompensation	 ﾠcircuits	 ﾠand	 ﾠoils	 ﾠhad	 ﾠbeen	 ﾠchanged,	 ﾠmotors,	 ﾠcameras,	 ﾠ
lights	 ﾠand	 ﾠhydraulic	 ﾠvalve	 ﾠpacks	 ﾠserviced.	 ﾠA	 ﾠnew	 ﾠstainless	 ﾠsteel	 ﾠshackle	 ﾠhad	 ﾠbeen	 ﾠpurchased	 ﾠ
(with	 ﾠaccompanying	 ﾠcertification).	 ﾠThe	 ﾠsampling	 ﾠgrab	 ﾠhad	 ﾠalso	 ﾠbeen	 ﾠserviced,	 ﾠwith	 ﾠa	 ﾠdent	 ﾠ
taken	 ﾠout	 ﾠof	 ﾠthe	 ﾠcutting	 ﾠedges	 ﾠto	 ﾠensure	 ﾠa	 ﾠsealed	 ﾠclosure.	 ﾠThe	 ﾠgrab	 ﾠwas	 ﾠto	 ﾠbe	 ﾠused	 ﾠin	 ﾠplace	 ﾠ
of	 ﾠbox	 ﾠcores	 ﾠfor	 ﾠbulk	 ﾠsampling	 ﾠof	 ﾠthe	 ﾠmega-ﾭ‐fauna	 ﾠin	 ﾠgritty	 ﾠsubstrates.	 ﾠ
	 ﾠ
5.4.	 ﾠFaults	 ﾠ
Unfortunately,	 ﾠthe	 ﾠvehicle	 ﾠwas	 ﾠfound	 ﾠto	 ﾠhave	 ﾠan	 ﾠelectrical	 ﾠfault,	 ﾠearly	 ﾠon	 ﾠin	 ﾠthe	 ﾠcruise,	 ﾠwhen	 ﾠ
supplied	 ﾠby	 ﾠthe	 ﾠhigh	 ﾠvolts	 ﾠ(HV)	 ﾠtransformer.	 ﾠThere	 ﾠwas	 ﾠno	 ﾠfault	 ﾠapparent	 ﾠwhen	 ﾠthe	 ﾠvehicle	 ﾠ
was	 ﾠsupplied	 ﾠby	 ﾠour	 ﾠ110V	 ﾠdeck	 ﾠtransformer.	 ﾠFollowing	 ﾠlengthy	 ﾠinvestigations,	 ﾠthe	 ﾠfault	 ﾠwas	 ﾠ
traced	 ﾠto	 ﾠfaulty	 ﾠtransformers	 ﾠon	 ﾠthe	 ﾠvehicle	 ﾠitself.	 ﾠThe	 ﾠvehicle	 ﾠtransformer	 ﾠcomprises	 ﾠtwo	 ﾠ
toroids	 ﾠin	 ﾠseries,	 ﾠstepping	 ﾠdown	 ﾠfrom	 ﾠ1500Vac	 ﾠto	 ﾠ110v	 ﾠac.	 ﾠA	 ﾠnew	 ﾠtoroid	 ﾠwas	 ﾠordered	 ﾠfrom	 ﾠ
the	 ﾠmanufacturers	 ﾠ(Hydro-ﾭ‐Lek)	 ﾠand	 ﾠcollected	 ﾠfrom	 ﾠUllapool	 ﾠwhilst	 ﾠthe	 ﾠship	 ﾠsheltered	 ﾠfrom	 ﾠa	 ﾠ
gale.	 ﾠ	 ﾠ
	 ﾠ
After	 ﾠtesting	 ﾠthe	 ﾠtoroids	 ﾠwhile	 ﾠconnected	 ﾠto	 ﾠthe	 ﾠvehicle	 ﾠ(using	 ﾠa	 ﾠbreak-ﾭ‐out	 ﾠcable	 ﾠfrom	 ﾠthe	 ﾠ
main	 ﾠpower	 ﾠharness	 ﾠand	 ﾠobserving	 ﾠthe	 ﾠwaveform	 ﾠon	 ﾠan	 ﾠoscilloscope)	 ﾠit	 ﾠwas	 ﾠfound	 ﾠthat	 ﾠone	 ﾠ
or	 ﾠboth	 ﾠtoroids	 ﾠwere	 ﾠsuffering	 ﾠfrom	 ﾠmagnetically	 ﾠsaturated	 ﾠcores	 ﾠ(Figures	 ﾠ1	 ﾠand	 ﾠ2).	 ﾠThis	 ﾠwas	 ﾠ
attributed	 ﾠ to	 ﾠ a	 ﾠ design	 ﾠ flaw	 ﾠ in	 ﾠ which	 ﾠ the	 ﾠ toroids	 ﾠ were	 ﾠ unbalanced	 ﾠ by	 ﾠ the	 ﾠ current	 ﾠ load	 ﾠ
supplying	 ﾠthe	 ﾠlighting	 ﾠwhips	 ﾠ(2kW).	 ﾠOn	 ﾠremoving	 ﾠthe	 ﾠtoroids,	 ﾠthe	 ﾠcompensation	 ﾠoil	 ﾠin	 ﾠthe	 ﾠ
transformer	 ﾠpod	 ﾠwas	 ﾠfound	 ﾠto	 ﾠbe	 ﾠblack	 ﾠand	 ﾠhence	 ﾠcontaminated	 ﾠwith	 ﾠcarbon	 ﾠresidues.	 ﾠThe	 ﾠ
transformers	 ﾠwere	 ﾠcleaned	 ﾠfor	 ﾠ3	 ﾠdays	 ﾠin	 ﾠWD40	 ﾠand	 ﾠthe	 ﾠcompensation	 ﾠoil	 ﾠchanged	 ﾠfor	 ﾠa	 ﾠ
silicone	 ﾠ oil.	 ﾠ One	 ﾠ of	 ﾠ the	 ﾠ toroids	 ﾠ tested	 ﾠ was	 ﾠ found	 ﾠ to	 ﾠ be	 ﾠ especially	 ﾠ prone	 ﾠ to	 ﾠ magnetic	 ﾠ
saturation	 ﾠand	 ﾠso	 ﾠwas	 ﾠswapped	 ﾠfor	 ﾠthe	 ﾠnew	 ﾠtoroid.	 ﾠWe	 ﾠalso	 ﾠrewired	 ﾠall	 ﾠservices	 ﾠon	 ﾠthe	 ﾠ
vehicle	 ﾠto	 ﾠ220V,	 ﾠthus	 ﾠavoiding	 ﾠany	 ﾠfuture	 ﾠunbalancing	 ﾠof	 ﾠthe	 ﾠtransformers	 ﾠ(we	 ﾠhad	 ﾠavailable	 ﾠ
4	 ﾠx	 ﾠ250V,	 ﾠ150W	 ﾠlamps	 ﾠfor	 ﾠthe	 ﾠlighting	 ﾠwhips).	 ﾠThe	 ﾠreassembled	 ﾠvehicle	 ﾠwas	 ﾠthen	 ﾠtested	 ﾠon	 ﾠ
deck	 ﾠand	 ﾠfound	 ﾠto	 ﾠbe	 ﾠoperational	 ﾠwhen	 ﾠsupplied	 ﾠwith	 ﾠHV.	 ﾠ	 ﾠ
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 ﾠ 	 ﾠ
Fig.	 ﾠ5.1a	 ﾠ(above	 ﾠleft)	 ﾠexample	 ﾠof	 ﾠlow	 ﾠvoltage	 ﾠoutput	 ﾠfrom	 ﾠHyBIS	 ﾠtransformers	 ﾠwhen	 ﾠattached	 ﾠ
to	 ﾠvehicle	 ﾠwith	 ﾠonly	 ﾠa	 ﾠhotel	 ﾠservice	 ﾠload.	 ﾠ
Fig.	 ﾠ5.1b	 ﾠ(above	 ﾠright)	 ﾠexample	 ﾠof	 ﾠsame	 ﾠwith	 ﾠ350W	 ﾠof	 ﾠlighting	 ﾠloaded	 ﾠon	 ﾠone	 ﾠof	 ﾠthe	 ﾠtoroids.	 ﾠ
Note	 ﾠthe	 ﾠasymmetric	 ﾠwaveforms	 ﾠindicating	 ﾠpossible	 ﾠcore	 ﾠsaturation.	 ﾠ
	 ﾠ
	 ﾠ 	 ﾠ
	 ﾠ
Fig.	 ﾠ5.2a	 ﾠ(above	 ﾠleft)	 ﾠexample	 ﾠof	 ﾠlow	 ﾠvoltage	 ﾠoutput	 ﾠfrom	 ﾠHyBIS	 ﾠ110V	 ﾠdeck	 ﾠtransformers	 ﾠ
when	 ﾠattached	 ﾠto	 ﾠvehicle	 ﾠwith	 ﾠonly	 ﾠa	 ﾠhotel	 ﾠservice	 ﾠload.	 ﾠ
Fig.	 ﾠ5.2b	 ﾠ(above	 ﾠright)	 ﾠexample	 ﾠof	 ﾠsame	 ﾠwith	 ﾠ3kW	 ﾠof	 ﾠhydraulic	 ﾠpumps	 ﾠrunning.	 ﾠNote	 ﾠthe	 ﾠ
symmetry	 ﾠof	 ﾠthe	 ﾠwaveforms	 ﾠindicating	 ﾠcorrect	 ﾠtransformer	 ﾠfunction.	 ﾠ
	 ﾠ
5.5.	 ﾠDive	 ﾠ
A	 ﾠdive	 ﾠwas	 ﾠmade	 ﾠon	 ﾠRockall	 ﾠBank	 ﾠto	 ﾠa	 ﾠdepth	 ﾠof	 ﾠ200m	 ﾠ(Station	 ﾠJC060_103).	 ﾠThe	 ﾠsea	 ﾠstate	 ﾠwas	 ﾠ
2	 ﾠor	 ﾠ3.	 ﾠThe	 ﾠdive	 ﾠinitially	 ﾠinvolved	 ﾠlanding	 ﾠon	 ﾠthe	 ﾠbottom	 ﾠwhere	 ﾠa	 ﾠ1kg	 ﾠrock	 ﾠsample	 ﾠwas	 ﾠtaken	 ﾠ
and	 ﾠstowed	 ﾠin	 ﾠthe	 ﾠsample	 ﾠtray	 ﾠwith	 ﾠease.	 ﾠThis	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠa	 ﾠ500m-ﾭ‐long	 ﾠsurvey.	 ﾠThe	 ﾠ
lower-ﾭ‐powered	 ﾠlamps	 ﾠmade	 ﾠfor	 ﾠrelatively	 ﾠlow	 ﾠlevels	 ﾠof	 ﾠillumination	 ﾠcompared	 ﾠto	 ﾠour	 ﾠusual	 ﾠ
arrangement.	 ﾠThis,	 ﾠhowever,	 ﾠwill	 ﾠbe	 ﾠcorrected	 ﾠonce	 ﾠwe	 ﾠhave	 ﾠinstalled	 ﾠhigher-ﾭ‐powered	 ﾠlamps	 ﾠ
(250W	 ﾠversions	 ﾠare	 ﾠavailable,	 ﾠalthough	 ﾠwe	 ﾠmight	 ﾠalso	 ﾠconsider	 ﾠimplementing	 ﾠHID	 ﾠlamps).	 ﾠ
The	 ﾠheave	 ﾠwas	 ﾠstill	 ﾠexcessive	 ﾠand	 ﾠcaused	 ﾠproblems	 ﾠwith	 ﾠdisturbance	 ﾠof	 ﾠthe	 ﾠsubstrate	 ﾠand	 ﾠ
difficulties	 ﾠwhen	 ﾠlanding.	 ﾠAt	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠ90-ﾭ‐minute	 ﾠsurvey,	 ﾠwe	 ﾠlanded	 ﾠagain,	 ﾠbut	 ﾠbounced	 ﾠ
three	 ﾠtimes.	 ﾠThis	 ﾠresulted	 ﾠin	 ﾠcommunications	 ﾠdrop-ﾭ‐outs,	 ﾠpossibly	 ﾠdue	 ﾠto	 ﾠsnatch-ﾭ‐loads	 ﾠon	 ﾠthe	 ﾠ
deep-ﾭ‐tow	 ﾠcable	 ﾠand	 ﾠpossible	 ﾠfibre-ﾭ‐optic	 ﾠtermination	 ﾠdamage.	 ﾠThe	 ﾠdive	 ﾠwas	 ﾠterminated	 ﾠand	 ﾠ
the	 ﾠvehicle	 ﾠreturned	 ﾠto	 ﾠthe	 ﾠsurface	 ﾠwhere	 ﾠthe	 ﾠsample	 ﾠwas	 ﾠremoved	 ﾠand	 ﾠthe	 ﾠvehicle	 ﾠsecured.	 ﾠ	 ﾠ
	 ﾠ
Note:	 ﾠThe	 ﾠdepth	 ﾠsensor	 ﾠon	 ﾠthe	 ﾠvehicle	 ﾠhas	 ﾠalways	 ﾠbeen	 ﾠnoisy,	 ﾠwith	 ﾠerratic	 ﾠoscillations	 ﾠof	 ﾠ
±100m.	 ﾠOn	 ﾠscoping	 ﾠthe	 ﾠA	 ﾠto	 ﾠD	 ﾠinput	 ﾠon	 ﾠthe	 ﾠ‘SeaEye’	 ﾠboard,	 ﾠthe	 ﾠchannel	 ﾠwas	 ﾠfound	 ﾠto	 ﾠbe	 ﾠ
noisy	 ﾠwith	 ﾠvariable	 ﾠvoltage.	 ﾠ	 ﾠA	 ﾠ4.5nF	 ﾠcapacitor	 ﾠwas	 ﾠinserted	 ﾠacross	 ﾠthe	 ﾠsensor	 ﾠinput	 ﾠ(ground	 ﾠ
and	 ﾠ1-ﾭ‐5Vdc	 ﾠsensor	 ﾠsignal).	 ﾠThis	 ﾠreduced	 ﾠthe	 ﾠlow-ﾭ‐frequency	 ﾠnoise	 ﾠby	 ﾠ90%.	 ﾠHowever,	 ﾠon	 ﾠthe	 ﾠ
dive,	 ﾠthe	 ﾠpressure	 ﾠindication	 ﾠdid	 ﾠnot	 ﾠchange	 ﾠfrom	 ﾠ0m.	 ﾠThis	 ﾠwill	 ﾠhave	 ﾠto	 ﾠbe	 ﾠreviewed	 ﾠand	 ﾠthe	 ﾠ  65 
true	 ﾠcause	 ﾠof	 ﾠthe	 ﾠnoise	 ﾠfound	 ﾠand	 ﾠremoved.	 ﾠWe	 ﾠsuspect	 ﾠthe	 ﾠnoise	 ﾠis	 ﾠfrom	 ﾠeither	 ﾠthe	 ﾠsensor	 ﾠ
supply	 ﾠvoltage	 ﾠor	 ﾠthe	 ﾠground	 ﾠreference	 ﾠvoltage.	 ﾠ	 ﾠ
	 ﾠ
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6.  Piston	 ﾠcoring	 ﾠ
	 ﾠ
A	 ﾠmodified	 ﾠNIOZ	 ﾠpiston	 ﾠcorer	 ﾠwith	 ﾠa	 ﾠ1.5	 ﾠtonne	 ﾠhead	 ﾠweight	 ﾠmounted	 ﾠon	 ﾠa	 ﾠbarrel	 ﾠarray	 ﾠof	 ﾠ6-ﾭ‐
21	 ﾠm	 ﾠwas	 ﾠused	 ﾠfor	 ﾠall	 ﾠdeployments.	 ﾠA	 ﾠsmall	 ﾠ1	 ﾠm-ﾭ‐long	 ﾠtrigger	 ﾠcore	 ﾠwas	 ﾠdeployed	 ﾠon	 ﾠthe	 ﾠend	 ﾠ
of	 ﾠ the	 ﾠ trigger	 ﾠ arm	 ﾠ and	 ﾠ chain.	 ﾠ Most	 ﾠ cores	 ﾠ were	 ﾠ cut	 ﾠ into	 ﾠ 1.5	 ﾠ m	 ﾠ sections,	 ﾠ although	 ﾠ those	 ﾠ
recovered	 ﾠ from	 ﾠ the	 ﾠ Hatton-ﾭ‐Rockall	 ﾠ Basin	 ﾠ site	 ﾠ were	 ﾠ cut	 ﾠ into	 ﾠ 0.5	 ﾠ m	 ﾠ sections	 ﾠ to	 ﾠ aid	 ﾠ with	 ﾠ
geochemical	 ﾠsampling,	 ﾠand	 ﾠthe	 ﾠcores	 ﾠcontaining	 ﾠcoral	 ﾠfragments	 ﾠwere	 ﾠcut	 ﾠat	 ﾠ1	 ﾠm	 ﾠintervals	 ﾠto	 ﾠ
allow	 ﾠstorage	 ﾠin	 ﾠthe	 ﾠ-ﾭ‐80°	 ﾠfreezer.	 ﾠSplit	 ﾠcores	 ﾠwere	 ﾠdivided	 ﾠinto	 ﾠworking	 ﾠand	 ﾠarchive	 ﾠhalves,	 ﾠ
visually	 ﾠlogged	 ﾠand	 ﾠphotographed	 ﾠ(with	 ﾠthe	 ﾠexception	 ﾠof	 ﾠcores	 ﾠfrom	 ﾠcoral	 ﾠmounds	 ﾠwhich	 ﾠ
were	 ﾠleft	 ﾠun-ﾭ‐split	 ﾠand	 ﾠwere	 ﾠfrozen	 ﾠto	 ﾠaid	 ﾠlater	 ﾠsplitting).	 ﾠ
	 ﾠ
6.1. 	 ﾠDarwin	 ﾠMounds	 ﾠ
Summary	 ﾠ
The	 ﾠfirst	 ﾠfour	 ﾠcores	 ﾠin	 ﾠthis	 ﾠarea	 ﾠ(010,	 ﾠ011,	 ﾠ016	 ﾠand	 ﾠ018)	 ﾠwere	 ﾠtargeting	 ﾠan	 ﾠarea	 ﾠof	 ﾠthe	 ﾠmound	 ﾠ
province	 ﾠ where	 ﾠ previous	 ﾠ coring	 ﾠ (D248,	 ﾠ see	 ﾠ Huvenne	 ﾠ et	 ﾠ al.,	 ﾠ 2009)	 ﾠ had	 ﾠ recovered	 ﾠ an	 ﾠ
interesting	 ﾠsandy	 ﾠcontourite	 ﾠrecord.	 ﾠSediment	 ﾠrecovery	 ﾠwas	 ﾠgood,	 ﾠat	 ﾠ60-ﾭ‐70%.	 ﾠAll	 ﾠfour	 ﾠcores	 ﾠ
contained	 ﾠ a	 ﾠ thin	 ﾠ (20-ﾭ‐30	 ﾠ cm)	 ﾠ layer	 ﾠ of	 ﾠ Holocene	 ﾠ muddy	 ﾠ sand	 ﾠ contourite	 ﾠ overlying	 ﾠ several	 ﾠ
metres	 ﾠof	 ﾠglacial	 ﾠmud	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠblack	 ﾠdropstones	 ﾠand	 ﾠshell	 ﾠfragments.	 ﾠThe	 ﾠ
boundary	 ﾠbetween	 ﾠthe	 ﾠtwo	 ﾠunits	 ﾠwas	 ﾠtypically	 ﾠgradational,	 ﾠwith	 ﾠthe	 ﾠmuddy	 ﾠsand	 ﾠcontourite	 ﾠ
being	 ﾠ upward-ﾭ‐coarsening.	 ﾠ The	 ﾠ absence	 ﾠ of	 ﾠ any	 ﾠ significant	 ﾠ sandy	 ﾠ contourite	 ﾠ sequence	 ﾠ
suggests	 ﾠthat	 ﾠthe	 ﾠprevious	 ﾠcore	 ﾠhad	 ﾠactually	 ﾠhit	 ﾠa	 ﾠmound.	 ﾠ
	 ﾠ
The	 ﾠnext	 ﾠfour	 ﾠcores	 ﾠ(021,	 ﾠ035,	 ﾠ038	 ﾠand	 ﾠ057)	 ﾠwere	 ﾠtargeting	 ﾠcoral	 ﾠmounds	 ﾠand	 ﾠadjacent	 ﾠ
mound	 ﾠtails.	 ﾠThree	 ﾠcores	 ﾠrecovered	 ﾠgood	 ﾠsamples	 ﾠthat	 ﾠwere	 ﾠnot	 ﾠsplit	 ﾠas	 ﾠthey	 ﾠcontained	 ﾠcoral	 ﾠ
rubble	 ﾠand	 ﾠwere	 ﾠtherefore	 ﾠretained	 ﾠfor	 ﾠsubsequent	 ﾠfreezing	 ﾠand	 ﾠsplitting.	 ﾠThe	 ﾠfourth	 ﾠcore	 ﾠ
failed	 ﾠto	 ﾠretain	 ﾠa	 ﾠsample,	 ﾠbut	 ﾠcontained	 ﾠfragments	 ﾠof	 ﾠdead	 ﾠcoral	 ﾠin	 ﾠthe	 ﾠcore	 ﾠcatcher.	 ﾠ
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 ﾠ
Fig.	 ﾠ6.1.	 ﾠCore	 ﾠphoto	 ﾠof	 ﾠpiston	 ﾠcore	 ﾠJC060-ﾭ‐010;	 ﾠnote	 ﾠthe	 ﾠdropstone	 ﾠin	 ﾠsection	 ﾠ1	 ﾠand	 ﾠthe	 ﾠpatchy	 ﾠ
sulphide	 ﾠstaining	 ﾠmost	 ﾠobvious	 ﾠin	 ﾠsections	 ﾠ3-ﾭ‐5.	 ﾠ
	 ﾠ
JC060-ﾭ‐010	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ0629	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ133	 ﾠ
Location:	 ﾠ59
o49.445	 ﾠN	 ﾠ/	 ﾠ07
o22.541	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ938	 ﾠm	 ﾠ
Pullout:	 ﾠ2.2	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ5.95	 ﾠm	 ﾠ(5	 ﾠsections;	 ﾠno	 ﾠtrigger	 ﾠcore)	 ﾠ
	 ﾠ
Core	 ﾠcontains	 ﾠ27	 ﾠcm	 ﾠof	 ﾠdisturbed	 ﾠHolocene	 ﾠmuddy	 ﾠsand	 ﾠoverlying	 ﾠ5.6	 ﾠm	 ﾠof	 ﾠstructureless,	 ﾠ
bioturbated,	 ﾠgrey-ﾭ‐brown	 ﾠglacial	 ﾠmud	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠ(<5	 ﾠmm)	 ﾠblack	 ﾠdropstones	 ﾠ
and	 ﾠshell	 ﾠfragments.	 ﾠPatches	 ﾠof	 ﾠblack	 ﾠsulphide	 ﾠstaining	 ﾠthroughout.	 ﾠ
	 ﾠ
JC060-ﾭ‐011	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ0916	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ133	 ﾠ
Location:	 ﾠ59
o48.976	 ﾠN	 ﾠ/	 ﾠ07
o22.562	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ949	 ﾠm	 ﾠ
Pullout:	 ﾠ2.55	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ6.7	 ﾠm	 ﾠ(5	 ﾠsections;	 ﾠno	 ﾠtrigger	 ﾠcore)	 ﾠ
	 ﾠ
Core	 ﾠcontains	 ﾠ20	 ﾠcm	 ﾠof	 ﾠupward-ﾭ‐coarsening	 ﾠHolocene	 ﾠmuddy	 ﾠsand	 ﾠcontourite	 ﾠoverlying	 ﾠ6.5	 ﾠm	 ﾠ
of	 ﾠstructureless,	 ﾠbioturbated,	 ﾠgrey-ﾭ‐brown	 ﾠglacial	 ﾠmud	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠ(<5-ﾭ‐10	 ﾠmm)	 ﾠ
black	 ﾠdropstones	 ﾠand	 ﾠshell	 ﾠfragments.	 ﾠOne	 ﾠdropstone	 ﾠof	 ﾠ35	 ﾠmm	 ﾠdiameter	 ﾠnoted	 ﾠin	 ﾠsection	 ﾠ1.	 ﾠ
Patches	 ﾠof	 ﾠblack	 ﾠsulphide	 ﾠstaining	 ﾠthroughout.	 ﾠ
	 ﾠ
JC060-ﾭ‐016	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ0442	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ134	 ﾠ
Location:	 ﾠ59
o50.586	 ﾠN	 ﾠ/	 ﾠ07
o20.050	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ948	 ﾠm	 ﾠ
Pullout:	 ﾠ2.67	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ6.25	 ﾠm	 ﾠ(5	 ﾠsections;	 ﾠno	 ﾠtrigger	 ﾠcore)	 ﾠ
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Core	 ﾠcontains	 ﾠ20-ﾭ‐25	 ﾠcm	 ﾠof	 ﾠupward-ﾭ‐coarsening	 ﾠHolocene	 ﾠmuddy	 ﾠsand	 ﾠcontourite	 ﾠoverlying	 ﾠ
6.05	 ﾠm	 ﾠof	 ﾠstructureless,	 ﾠbioturbated,	 ﾠgrey-ﾭ‐brown	 ﾠglacial	 ﾠmud	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠ(<20	 ﾠ
mm)	 ﾠblack	 ﾠdropstones	 ﾠand	 ﾠshell	 ﾠfragments.	 ﾠPatches	 ﾠof	 ﾠblack	 ﾠsulphide	 ﾠstaining	 ﾠthroughout.	 ﾠ
	 ﾠ
JC060-ﾭ‐018	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ1816	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ134	 ﾠ
Location:	 ﾠ59
o49.149	 ﾠN	 ﾠ/	 ﾠ07
o21.892	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ953	 ﾠm	 ﾠ
Pullout:	 ﾠ2.31	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ6.7	 ﾠm	 ﾠ(5	 ﾠsections;	 ﾠno	 ﾠtrigger	 ﾠcore)	 ﾠ
	 ﾠ
Core	 ﾠcontains	 ﾠ25	 ﾠcm	 ﾠof	 ﾠupward-ﾭ‐coarsening	 ﾠHolocene	 ﾠmuddy	 ﾠsand	 ﾠcontourite	 ﾠoverlying	 ﾠ6.45	 ﾠ
m	 ﾠof	 ﾠstructureless,	 ﾠbioturbated,	 ﾠgrey-ﾭ‐brown	 ﾠglacial	 ﾠmud	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠ(<10	 ﾠmm)	 ﾠ
black	 ﾠdropstones	 ﾠand	 ﾠshell	 ﾠfragments.	 ﾠPatches	 ﾠof	 ﾠblack	 ﾠsulphide	 ﾠstaining	 ﾠthroughout.	 ﾠ
	 ﾠ
JC060-ﾭ‐021	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ1154	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ135	 ﾠ
Location:	 ﾠ59
o50.882	 ﾠN	 ﾠ/	 ﾠ07
o03.659	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1054	 ﾠm	 ﾠ
Pullout:	 ﾠ2.67	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠunknown	 ﾠ(core	 ﾠnot	 ﾠsplit	 ﾠ–	 ﾠmissed	 ﾠthe	 ﾠcoral	 ﾠmound,	 ﾠbut	 ﾠcore	 ﾠretained	 ﾠwhole	 ﾠfor	 ﾠ
study	 ﾠof	 ﾠoxygenation	 ﾠeffects	 ﾠon	 ﾠITRAX	 ﾠmeasurements)	 ﾠ
	 ﾠ
JC060-ﾭ‐035	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ1413	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ137	 ﾠ
Location:	 ﾠ59
o49.398	 ﾠN	 ﾠ/	 ﾠ07
o21.038	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ956	 ﾠm	 ﾠ
Pullout:	 ﾠ2.63	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠunknown	 ﾠ(core	 ﾠnot	 ﾠsplit	 ﾠ-ﾭ‐	 ﾠretained	 ﾠwhole	 ﾠfor	 ﾠfreezing)	 ﾠ
	 ﾠ
JC060-ﾭ‐038	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ2004	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ137	 ﾠ
Location:	 ﾠ59
o49.104	 ﾠN	 ﾠ/	 ﾠ07
o21.378	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ961	 ﾠm	 ﾠ
Pullout:	 ﾠ2.53	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠunknown	 ﾠ(core	 ﾠnot	 ﾠsplit	 ﾠ-ﾭ‐	 ﾠretained	 ﾠwhole	 ﾠfor	 ﾠfreezing)	 ﾠ
	 ﾠ
JC060-ﾭ‐057	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ0729	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ143	 ﾠ
Location:	 ﾠ59
o51.005	 ﾠN	 ﾠ/	 ﾠ07
o08.618	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1047	 ﾠm	 ﾠ
Pullout:	 ﾠ2.4	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ0	 ﾠm	 ﾠ(sediment	 ﾠwashed	 ﾠout	 ﾠ–	 ﾠdead	 ﾠcoral	 ﾠfragments	 ﾠin	 ﾠcatcher)	 ﾠ
	 ﾠ
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6.2. 	 ﾠHatton-ﾭ‐Rockall	 ﾠBasin	 ﾠ
Summary	 ﾠ
The	 ﾠfirst	 ﾠcore	 ﾠ(060)	 ﾠin	 ﾠthis	 ﾠarea	 ﾠof	 ﾠpolygonal	 ﾠfaults	 ﾠtargeted	 ﾠsmooth	 ﾠseafloor	 ﾠin	 ﾠa	 ﾠtopographic	 ﾠ
low,	 ﾠrepresenting	 ﾠthe	 ﾠfault	 ﾠzone.	 ﾠThe	 ﾠsecond	 ﾠcore	 ﾠ(063)	 ﾠtargeted	 ﾠpitted,	 ﾠburrowed	 ﾠseafloor	 ﾠ
on	 ﾠa	 ﾠbroad,	 ﾠflat	 ﾠtopographic	 ﾠhigh	 ﾠbetween	 ﾠfaulted	 ﾠareas.	 ﾠThe	 ﾠthird	 ﾠcore	 ﾠ(067)	 ﾠtargeted	 ﾠa	 ﾠ
small	 ﾠ pockmark	 ﾠ filled	 ﾠ with	 ﾠ large	 ﾠ black	 ﾠ boulders	 ﾠ and	 ﾠ cobbles.	 ﾠ All	 ﾠ three	 ﾠ cores	 ﾠ recovered	 ﾠ
sediment,	 ﾠwith	 ﾠa	 ﾠparticularly	 ﾠgood	 ﾠsequence	 ﾠof	 ﾠcold-ﾭ‐	 ﾠand	 ﾠwarm-ﾭ‐period	 ﾠhemipelagic	 ﾠunits	 ﾠ
recovered	 ﾠin	 ﾠcores	 ﾠ060	 ﾠand	 ﾠ063.	 ﾠAll	 ﾠthree	 ﾠcores	 ﾠcan	 ﾠbe	 ﾠcorrelated	 ﾠbased	 ﾠon	 ﾠthe	 ﾠposition	 ﾠand	 ﾠ
character	 ﾠof	 ﾠthese	 ﾠunits.	 ﾠAn	 ﾠinitial	 ﾠchrono-ﾭ‐stratigraphy,	 ﾠbased	 ﾠon	 ﾠvisual	 ﾠcharacteristics	 ﾠand	 ﾠ
correlations,	 ﾠsuggest	 ﾠthat	 ﾠthe	 ﾠwhite	 ﾠooze	 ﾠat	 ﾠthe	 ﾠbase	 ﾠof	 ﾠthe	 ﾠlongest	 ﾠcore	 ﾠ(063)	 ﾠgoes	 ﾠback	 ﾠto	 ﾠ
Oxygen	 ﾠIsotope	 ﾠStage	 ﾠ13	 ﾠat	 ﾠ~0.5	 ﾠMa.	 ﾠHemipelagic	 ﾠsedimentation	 ﾠrates	 ﾠduring	 ﾠwarm	 ﾠperiods	 ﾠ
are	 ﾠ in	 ﾠ the	 ﾠ order	 ﾠ of	 ﾠ 2-ﾭ‐3	 ﾠ cm/kyrs.	 ﾠ There	 ﾠ are	 ﾠ no	 ﾠ obvious	 ﾠ indications	 ﾠ for	 ﾠ fluid	 ﾠ flow,	 ﾠ but	 ﾠ
geochemical	 ﾠstaining	 ﾠand	 ﾠbanding	 ﾠdue	 ﾠto	 ﾠoxidation	 ﾠprocesses	 ﾠis	 ﾠprevalent.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ6.2.	 ﾠCore	 ﾠphoto	 ﾠof	 ﾠpiston	 ﾠcore	 ﾠJC060-ﾭ‐060	 ﾠshowing	 ﾠalternating	 ﾠdark	 ﾠ(cold	 ﾠperiod)	 ﾠand	 ﾠpale	 ﾠ
(warm	 ﾠperiod)	 ﾠhemipelagic	 ﾠunits	 ﾠ
	 ﾠ
JC060-ﾭ‐060	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ1646	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ145	 ﾠ
Location:	 ﾠ58
o10.431	 ﾠN	 ﾠ/	 ﾠ16
o27.421	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1188	 ﾠm	 ﾠ
Pullout:	 ﾠ2.8	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ12	 ﾠm	 ﾠ
Recovery:	 ﾠ8.7	 ﾠm	 ﾠ(18	 ﾠsections	 ﾠ+	 ﾠtrigger	 ﾠcore)	 ﾠ
	 ﾠ
Core	 ﾠ contains	 ﾠ alternating	 ﾠ series	 ﾠ of	 ﾠ structureless	 ﾠ hemipelagic	 ﾠ units,	 ﾠ representing	 ﾠ gradual	 ﾠ
switches	 ﾠfrom	 ﾠwarm	 ﾠ(interglacial)	 ﾠto	 ﾠcold	 ﾠ(glacial)	 ﾠperiods.	 ﾠCold	 ﾠperiods	 ﾠrepresented	 ﾠby	 ﾠdark	 ﾠ
brown	 ﾠor	 ﾠgrey	 ﾠmuddy	 ﾠsilt	 ﾠintervals	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠ(<5	 ﾠmm)	 ﾠblack	 ﾠdropstones	 ﾠand	 ﾠ
shell	 ﾠfragments.	 ﾠOccasional	 ﾠlarger	 ﾠdropstones	 ﾠup	 ﾠto	 ﾠ25	 ﾠmm,	 ﾠone	 ﾠof	 ﾠwhich	 ﾠis	 ﾠgranitic.	 ﾠWarm	 ﾠ
periods	 ﾠrepresented	 ﾠby	 ﾠpale	 ﾠgrey,	 ﾠbrown	 ﾠor	 ﾠwhite	 ﾠcarbonate-ﾭ‐rich	 ﾠsilty	 ﾠmud	 ﾠhemipelagites	 ﾠor	 ﾠ
stiff	 ﾠ oozes.	 ﾠ Boundaries	 ﾠ between	 ﾠ these	 ﾠ two	 ﾠ facies	 ﾠ are	 ﾠ typically	 ﾠ gradational.	 ﾠ Core	 ﾠ variably	 ﾠ
bioturbated	 ﾠ throughout	 ﾠ with	 ﾠ Planolites-ﾭ‐type	 ﾠ burrows	 ﾠ and	 ﾠ rare	 ﾠ Zoophycos	 ﾠ burrows.	 ﾠ Small	 ﾠ
blackish	 ﾠsulphide	 ﾠstreaks	 ﾠscattered	 ﾠin	 ﾠpatches	 ﾠthroughout	 ﾠcore,	 ﾠtogether	 ﾠwith	 ﾠintermittent	 ﾠ
horizontal	 ﾠ green/purple	 ﾠ geochemical	 ﾠ bands.	 ﾠ Small	 ﾠ (<30	 ﾠ mm)	 ﾠ fluid-ﾭ‐	 ﾠo r 	 ﾠg a s -ﾭ‐filled	 ﾠ voids	 ﾠ in	 ﾠ
sections	 ﾠ17	 ﾠand	 ﾠ18	 ﾠsurrounded	 ﾠby	 ﾠblackish	 ﾠpurple	 ﾠstaining.	 ﾠPossible	 ﾠthin	 ﾠnormally	 ﾠgraded	 ﾠfine	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sand	 ﾠturbidite	 ﾠin	 ﾠsection	 ﾠ8	 ﾠat	 ﾠ66-ﾭ‐70	 ﾠcm,	 ﾠand	 ﾠthin	 ﾠforam-ﾭ‐rich	 ﾠturbidite	 ﾠat	 ﾠ0-ﾭ‐3	 ﾠcm	 ﾠin	 ﾠsection	 ﾠ13.	 ﾠ
Note	 ﾠcore	 ﾠtop	 ﾠcompressed	 ﾠ(boundary	 ﾠat	 ﾠ8	 ﾠcm	 ﾠin	 ﾠpiston	 ﾠcore	 ﾠcorresponds	 ﾠto	 ﾠboundary	 ﾠat	 ﾠ28	 ﾠ
cm	 ﾠin	 ﾠtrigger	 ﾠcore)	 ﾠbut	 ﾠrest	 ﾠof	 ﾠcore	 ﾠis	 ﾠgood	 ﾠquality.	 ﾠThin	 ﾠlayer	 ﾠof	 ﾠoxidized	 ﾠmud	 ﾠat	 ﾠtop	 ﾠof	 ﾠtrigger	 ﾠ
and	 ﾠpiston	 ﾠcore	 ﾠindicates	 ﾠcomplete	 ﾠrecovery	 ﾠof	 ﾠsurface.	 ﾠ
	 ﾠ
JC060-ﾭ‐063	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ1105	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ146	 ﾠ
Location:	 ﾠ58
o09.653	 ﾠN	 ﾠ/	 ﾠ16
o26.450	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1172	 ﾠm	 ﾠ
Pullout:	 ﾠ2.9	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ21	 ﾠm	 ﾠ
Recovery:	 ﾠ13.3	 ﾠm	 ﾠ(22	 ﾠsections;	 ﾠno	 ﾠtrigger	 ﾠcore)	 ﾠ
	 ﾠ
Core	 ﾠ contains	 ﾠ alternating	 ﾠ series	 ﾠ of	 ﾠ structureless	 ﾠ hemipelagic	 ﾠ units,	 ﾠ representing	 ﾠ gradual	 ﾠ
switches	 ﾠfrom	 ﾠwarm	 ﾠ(interglacial)	 ﾠto	 ﾠcold	 ﾠ(glacial)	 ﾠperiods.	 ﾠCold	 ﾠperiods	 ﾠrepresented	 ﾠby	 ﾠdark	 ﾠ
brown	 ﾠor	 ﾠgrey	 ﾠmuddy	 ﾠsilt	 ﾠintervals	 ﾠcontaining	 ﾠscattered	 ﾠsmall	 ﾠ(<5	 ﾠmm)	 ﾠblack	 ﾠdropstones	 ﾠand	 ﾠ
shell/carbon	 ﾠfragments.	 ﾠWarm	 ﾠperiods	 ﾠrepresented	 ﾠby	 ﾠpale	 ﾠgrey,	 ﾠbrown	 ﾠor	 ﾠwhite	 ﾠcarbonate-ﾭ‐
rich	 ﾠsilty	 ﾠmud	 ﾠhemipelagites	 ﾠor	 ﾠstiff	 ﾠoozes.	 ﾠBoundaries	 ﾠbetween	 ﾠthese	 ﾠtwo	 ﾠfacies	 ﾠare	 ﾠtypically	 ﾠ
gradational,	 ﾠalthough	 ﾠpale	 ﾠunits	 ﾠare	 ﾠslightly	 ﾠmore	 ﾠsilt-ﾭ‐rich	 ﾠthan	 ﾠin	 ﾠcore	 ﾠ060,	 ﾠprobably	 ﾠdue	 ﾠto	 ﾠ
more	 ﾠ intense	 ﾠ bioturbation	 ﾠ and	 ﾠ mixing	 ﾠ in	 ﾠ of	 ﾠ glacial	 ﾠ material.	 ﾠ Core	 ﾠ variably	 ﾠ bioturbated	 ﾠ
throughout	 ﾠwith	 ﾠPlanolites-ﾭ‐type	 ﾠburrows,	 ﾠrare	 ﾠZoophycos	 ﾠburrows	 ﾠand	 ﾠrare	 ﾠlarge	 ﾠcrustacean	 ﾠ
burrows	 ﾠ(corresponding	 ﾠto	 ﾠa	 ﾠmore	 ﾠburrowed	 ﾠpitted	 ﾠseafloor	 ﾠobserved	 ﾠon	 ﾠROV	 ﾠvideo	 ﾠat	 ﾠthis	 ﾠ
site).	 ﾠ Strange	 ﾠ hair-ﾭ‐like	 ﾠ fibres	 ﾠ at	 ﾠ 110-ﾭ‐120	 ﾠ cm	 ﾠ in	 ﾠ white	 ﾠ ooze	 ﾠ in	 ﾠ section	 ﾠ 6	 ﾠ probably	 ﾠ sponge	 ﾠ
spicules.	 ﾠSmall	 ﾠblackish	 ﾠsulphide	 ﾠstreask	 ﾠscattered	 ﾠin	 ﾠpatches	 ﾠthroughout	 ﾠcore,	 ﾠtogether	 ﾠwith	 ﾠ
intermittent	 ﾠhorizontal	 ﾠgreen/purple	 ﾠgeochemical	 ﾠbands.	 ﾠElongate	 ﾠ(<100	 ﾠmm)	 ﾠfluid-ﾭ‐	 ﾠor	 ﾠgas-ﾭ‐
filled	 ﾠvoid	 ﾠin	 ﾠsection	 ﾠ19	 ﾠsurrounded	 ﾠby	 ﾠblackish	 ﾠpurple	 ﾠstaining.	 ﾠThin,	 ﾠsharp-ﾭ‐based,	 ﾠnormally-ﾭ‐
graded,	 ﾠfine	 ﾠsand	 ﾠash	 ﾠlayer	 ﾠin	 ﾠsection	 ﾠ10	 ﾠat	 ﾠ33-ﾭ‐37	 ﾠcm,	 ﾠand	 ﾠthin	 ﾠforam-ﾭ‐rich	 ﾠturbidite	 ﾠat	 ﾠ85-ﾭ‐90	 ﾠ




Corer	 ﾠat	 ﾠseabed:	 ﾠ0436	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ147	 ﾠ
Location:	 ﾠ58
o10.619	 ﾠN	 ﾠ/	 ﾠ16
o27.273	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1184	 ﾠm	 ﾠ
Pullout:	 ﾠ2.2	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ3.6	 ﾠm	 ﾠ(8	 ﾠsections	 ﾠ+	 ﾠtrigger	 ﾠcore)	 ﾠ
	 ﾠ
Core	 ﾠ top	 ﾠ contains	 ﾠ very	 ﾠ disturbed	 ﾠ pale	 ﾠ grey-ﾭ‐brown	 ﾠ silty	 ﾠ mud	 ﾠ containing	 ﾠ several	 ﾠ basaltic	 ﾠ
dropstones	 ﾠup	 ﾠto	 ﾠ30	 ﾠmm	 ﾠacross.	 ﾠThis	 ﾠcorresponds	 ﾠto	 ﾠa	 ﾠzone	 ﾠat	 ﾠ30-ﾭ‐40	 ﾠcm	 ﾠin	 ﾠthe	 ﾠtrigger	 ﾠcore,	 ﾠ
suggesting	 ﾠthe	 ﾠtop	 ﾠof	 ﾠthe	 ﾠpiston	 ﾠcore	 ﾠhas	 ﾠbeen	 ﾠlost.	 ﾠRemainder	 ﾠof	 ﾠcore	 ﾠcontains	 ﾠalternating	 ﾠ
series	 ﾠ of	 ﾠ structureless	 ﾠ hemipelagic	 ﾠ units,	 ﾠ representing	 ﾠ gradual	 ﾠ switches	 ﾠ from	 ﾠ warm	 ﾠ
(interglacial)	 ﾠto	 ﾠcold	 ﾠ(glacial)	 ﾠperiods.	 ﾠCold	 ﾠperiods	 ﾠrepresented	 ﾠby	 ﾠdark	 ﾠbrown	 ﾠor	 ﾠgrey	 ﾠmuddy	 ﾠ
silt	 ﾠ intervals	 ﾠ containing	 ﾠ scattered	 ﾠ small	 ﾠ (<3	 ﾠ mm)	 ﾠ black	 ﾠ dropstones	 ﾠ and	 ﾠ shell/carbon	 ﾠ
fragments.	 ﾠWarm	 ﾠperiods	 ﾠrepresented	 ﾠby	 ﾠpale	 ﾠgrey,	 ﾠbrown	 ﾠor	 ﾠwhite	 ﾠcarbonate-ﾭ‐rich	 ﾠsilty	 ﾠmud	 ﾠ
hemipelagites	 ﾠor	 ﾠstiff	 ﾠoozes.	 ﾠBoundaries	 ﾠbetween	 ﾠthese	 ﾠtwo	 ﾠfacies	 ﾠare	 ﾠtypically	 ﾠgradational.	 ﾠ
Core	 ﾠ variably	 ﾠ bioturbated	 ﾠ throughout	 ﾠ with	 ﾠ Planolites-ﾭ‐type	 ﾠ burrows	 ﾠ and	 ﾠ rare	 ﾠ Zoophycos	 ﾠ
burrows.	 ﾠSmall	 ﾠblackish	 ﾠsulphide	 ﾠstreask	 ﾠscattered	 ﾠin	 ﾠpatches	 ﾠthroughout	 ﾠcore,	 ﾠtogether	 ﾠwith	 ﾠ
intermittent	 ﾠhorizontal	 ﾠgreen/purple	 ﾠgeochemical	 ﾠbands.	 ﾠBase	 ﾠof	 ﾠcore	 ﾠcompressed.	 ﾠ
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6.3. 	 ﾠRockall	 ﾠBank	 ﾠMass	 ﾠFlow	 ﾠScarps	 ﾠ–	 ﾠPilot	 ﾠstudy	 ﾠ
The	 ﾠarea	 ﾠof	 ﾠextensive	 ﾠscarring	 ﾠon	 ﾠthe	 ﾠRockall	 ﾠBank	 ﾠrelated	 ﾠto	 ﾠthe	 ﾠRockall	 ﾠBank	 ﾠMass	 ﾠFlow	 ﾠ
(RBMF)	 ﾠwas	 ﾠreached	 ﾠon	 ﾠthe	 ﾠ28
th	 ﾠMay.	 ﾠThe	 ﾠaim	 ﾠof	 ﾠour	 ﾠwork	 ﾠin	 ﾠthis	 ﾠarea	 ﾠwas	 ﾠto	 ﾠcarry	 ﾠout	 ﾠa	 ﾠ
pilot	 ﾠstudy	 ﾠof	 ﾠthe	 ﾠRBMF	 ﾠheadwall	 ﾠarea,	 ﾠbefore	 ﾠfurther	 ﾠwork	 ﾠis	 ﾠplanned	 ﾠin	 ﾠthis	 ﾠarea.	 ﾠThe	 ﾠ
morphology	 ﾠof	 ﾠthe	 ﾠarea	 ﾠhas	 ﾠa	 ﾠstaircase	 ﾠappearance	 ﾠwith	 ﾠglide	 ﾠplanes	 ﾠcutting	 ﾠinto	 ﾠdifferent	 ﾠ
stratigraphic	 ﾠlevels	 ﾠ(Elliott	 ﾠet	 ﾠal.,	 ﾠ2010).	 ﾠTurbidite	 ﾠdeposits	 ﾠare	 ﾠfound	 ﾠin	 ﾠthe	 ﾠdeep	 ﾠRockall	 ﾠ
Trough	 ﾠfurther	 ﾠdownslope	 ﾠthat	 ﾠare	 ﾠbelieved	 ﾠto	 ﾠbe	 ﾠlinked	 ﾠto	 ﾠthe	 ﾠscarps	 ﾠon	 ﾠthe	 ﾠRockall	 ﾠBank	 ﾠ
(Georgiopoulou	 ﾠet	 ﾠal.,	 ﾠin	 ﾠpress).	 ﾠIt	 ﾠhas	 ﾠbeen	 ﾠsuggested	 ﾠthat	 ﾠthe	 ﾠslide	 ﾠtook	 ﾠplace	 ﾠprogressively,	 ﾠ
i.e.	 ﾠ the	 ﾠ oldest	 ﾠ scarp	 ﾠ is	 ﾠ the	 ﾠ uppermost	 ﾠ and	 ﾠ further	 ﾠ collapsing	 ﾠ took	 ﾠ place	 ﾠ progressively	 ﾠ
downslope	 ﾠ(Elliott	 ﾠet	 ﾠal.,	 ﾠ2010).	 ﾠHowever,	 ﾠthis	 ﾠhypothesis	 ﾠcan	 ﾠbe	 ﾠquestioned.	 ﾠ
	 ﾠ
There	 ﾠwere	 ﾠthree	 ﾠobjectives	 ﾠin	 ﾠsurveying	 ﾠthis	 ﾠarea:	 ﾠa)	 ﾠTo	 ﾠgenerate	 ﾠa	 ﾠmore	 ﾠaccurate	 ﾠage	 ﾠfor	 ﾠ
the	 ﾠRBMF	 ﾠas	 ﾠthe	 ﾠcurrent	 ﾠdating	 ﾠ(ca	 ﾠ15	 ﾠka)	 ﾠis	 ﾠbelieved	 ﾠto	 ﾠbe	 ﾠambiguous	 ﾠ(Elliott	 ﾠet	 ﾠal,	 ﾠ2010);	 ﾠb)	 ﾠ
to	 ﾠtest	 ﾠthe	 ﾠmodel	 ﾠof	 ﾠa	 ﾠprogressive	 ﾠslide;	 ﾠand	 ﾠc)	 ﾠto	 ﾠacquire	 ﾠsedimentary	 ﾠrecord	 ﾠfrom	 ﾠthe	 ﾠ
source	 ﾠarea	 ﾠof	 ﾠthe	 ﾠslide	 ﾠto	 ﾠcompare	 ﾠwith	 ﾠthe	 ﾠturbidite	 ﾠdeposits	 ﾠfound	 ﾠin	 ﾠthe	 ﾠbasin.	 ﾠ	 ﾠ
	 ﾠ
Three	 ﾠpiston	 ﾠcore	 ﾠsites	 ﾠwere	 ﾠprogrammed	 ﾠin	 ﾠthis	 ﾠarea	 ﾠbased	 ﾠon	 ﾠthe	 ﾠIrish	 ﾠNational	 ﾠSeabed	 ﾠ
Survey	 ﾠ(INSS)	 ﾠbathymetric	 ﾠdataset.	 ﾠA	 ﾠshort	 ﾠEM120	 ﾠand	 ﾠSBP120	 ﾠsurvey	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠacross	 ﾠ
the	 ﾠ three	 ﾠ sites	 ﾠ in	 ﾠ order	 ﾠ to	 ﾠ assess	 ﾠ the	 ﾠ sediment	 ﾠ type	 ﾠ and	 ﾠ amend	 ﾠ the	 ﾠ core	 ﾠ positions	 ﾠ
accordingly.	 ﾠThe	 ﾠfirst	 ﾠcore	 ﾠsite	 ﾠ(JC060-ﾭ‐073)	 ﾠwas	 ﾠat	 ﾠ1069	 ﾠm	 ﾠwater	 ﾠdepth	 ﾠattempting	 ﾠto	 ﾠcore	 ﾠ
through	 ﾠto	 ﾠthe	 ﾠglide	 ﾠplane.	 ﾠA	 ﾠ9-ﾭ‐m	 ﾠbarrel	 ﾠwas	 ﾠset	 ﾠup.	 ﾠThe	 ﾠcorer	 ﾠsheared	 ﾠat	 ﾠthe	 ﾠtop	 ﾠof	 ﾠthe	 ﾠ3m	 ﾠ
section.	 ﾠThe	 ﾠsame	 ﾠsite	 ﾠwas	 ﾠattempted	 ﾠwith	 ﾠa	 ﾠ6-ﾭ‐m	 ﾠbarrel	 ﾠset-ﾭ‐up	 ﾠ(JC060-ﾭ‐074),	 ﾠwhich	 ﾠfailed	 ﾠtoo,	 ﾠ
this	 ﾠtime	 ﾠwith	 ﾠthe	 ﾠcutter	 ﾠhaving	 ﾠbeen	 ﾠsheared	 ﾠof.	 ﾠIn	 ﾠboth	 ﾠcases	 ﾠhigh	 ﾠpull-ﾭ‐out	 ﾠvalues	 ﾠwere	 ﾠ
recorded	 ﾠ which	 ﾠ suggests	 ﾠ that	 ﾠ the	 ﾠ corer	 ﾠ penetrated	 ﾠ the	 ﾠ seabed	 ﾠ and	 ﾠ substrate	 ﾠ but	 ﾠ was	 ﾠ
sheared	 ﾠduring	 ﾠpull-ﾭ‐out.	 ﾠThe	 ﾠdecision	 ﾠwas	 ﾠmade	 ﾠto	 ﾠabandon	 ﾠthe	 ﾠsite	 ﾠand	 ﾠmove	 ﾠto	 ﾠthe	 ﾠnext	 ﾠ
one	 ﾠupslope	 ﾠwhich	 ﾠwas	 ﾠtargeting	 ﾠdebrite	 ﾠdeposits	 ﾠwhere	 ﾠthey	 ﾠappeared	 ﾠto	 ﾠbe	 ﾠthinning	 ﾠout	 ﾠ
on	 ﾠthe	 ﾠsub-ﾭ‐bottom	 ﾠprofile.	 ﾠThe	 ﾠsite	 ﾠ(JC060-ﾭ‐075)	 ﾠwas	 ﾠat	 ﾠ870	 ﾠm	 ﾠwater	 ﾠdepth	 ﾠand	 ﾠa	 ﾠ12-ﾭ‐m	 ﾠcore	 ﾠ
set-ﾭ‐up	 ﾠwas	 ﾠused.	 ﾠThe	 ﾠbarrel	 ﾠwas	 ﾠretrieved	 ﾠbent	 ﾠbut	 ﾠa	 ﾠ49	 ﾠcm	 ﾠcore	 ﾠwas	 ﾠrecovered	 ﾠcontaining	 ﾠa	 ﾠ
layer	 ﾠof	 ﾠpossibly	 ﾠdebritic	 ﾠcoarse	 ﾠsand	 ﾠoverlying	 ﾠfiner	 ﾠgrey	 ﾠlaminated	 ﾠsand,	 ﾠwhich	 ﾠmay	 ﾠhave	 ﾠ
been	 ﾠoverlying	 ﾠglacial	 ﾠmud	 ﾠ(1	 ﾠcm	 ﾠof	 ﾠdark	 ﾠgrey	 ﾠmud	 ﾠat	 ﾠthe	 ﾠbottom	 ﾠof	 ﾠthe	 ﾠcore	 ﾠcontaining	 ﾠa	 ﾠ
drop-ﾭ‐stone).	 ﾠ	 ﾠ
	 ﾠ
Due	 ﾠ to	 ﾠ the	 ﾠ damage	 ﾠ already	 ﾠ caused	 ﾠ by	 ﾠ the	 ﾠ sediments	 ﾠ in	 ﾠ this	 ﾠ area,	 ﾠ the	 ﾠ third	 ﾠ site	 ﾠ (the	 ﾠ




Fig.	 ﾠ6.3.	 ﾠSBP120	 ﾠprofile	 ﾠacross	 ﾠthe	 ﾠheadwall	 ﾠarea	 ﾠof	 ﾠthe	 ﾠRBMF,	 ﾠindicating	 ﾠthe	 ﾠcoring	 ﾠstations	 ﾠ
attempted	 ﾠduring	 ﾠJC060	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 ﾠ
Core	 ﾠdescriptions	 ﾠ
Three	 ﾠattempts	 ﾠwere	 ﾠmade	 ﾠto	 ﾠcore	 ﾠareas	 ﾠwhere	 ﾠslide	 ﾠmaterial	 ﾠthinned	 ﾠand/or	 ﾠonlapped,	 ﾠ
allowing	 ﾠdeeper	 ﾠlayers	 ﾠto	 ﾠbe	 ﾠtargeted.	 ﾠThe	 ﾠfirst	 ﾠtwo	 ﾠattempts	 ﾠat	 ﾠthe	 ﾠsame	 ﾠsite	 ﾠboth	 ﾠfailed	 ﾠto	 ﾠ
recover	 ﾠsediment,	 ﾠalthough	 ﾠthe	 ﾠpullout	 ﾠsuggests	 ﾠthe	 ﾠcorer	 ﾠpenetrated	 ﾠthe	 ﾠseabed.	 ﾠIn	 ﾠboth	 ﾠ
cases	 ﾠthe	 ﾠbottom	 ﾠof	 ﾠthe	 ﾠcorer	 ﾠsheared	 ﾠoff	 ﾠduring	 ﾠthe	 ﾠpullout.	 ﾠIt	 ﾠis	 ﾠlikely	 ﾠthat	 ﾠthe	 ﾠseafloor	 ﾠ
sediments	 ﾠhere	 ﾠwere	 ﾠeither	 ﾠvery	 ﾠstiff	 ﾠor	 ﾠcomprised	 ﾠa	 ﾠmixed	 ﾠmud-ﾭ‐sand	 ﾠdebrite,	 ﾠas	 ﾠthis	 ﾠwould	 ﾠ
lead	 ﾠto	 ﾠhigh	 ﾠfriction	 ﾠon	 ﾠpullout.	 ﾠThe	 ﾠthird	 ﾠcore	 ﾠrecovered	 ﾠa	 ﾠsmall	 ﾠamount	 ﾠof	 ﾠsediment	 ﾠbut	 ﾠthe	 ﾠ
lower	 ﾠsection	 ﾠwas	 ﾠbent.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ6.4.	 ﾠCore	 ﾠphoto	 ﾠof	 ﾠpiston	 ﾠcore	 ﾠJC060-ﾭ‐075	 ﾠshowing	 ﾠdisturbed	 ﾠsand	 ﾠoverlying	 ﾠdarker	 ﾠglacial	 ﾠ
mud	 ﾠat	 ﾠbase.	 ﾠ
	 ﾠ
JC060-ﾭ‐073	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ2335	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ148	 ﾠ
Location:	 ﾠ56
o38.545	 ﾠN	 ﾠ/	 ﾠ13
o43.422	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1069	 ﾠm	 ﾠ
Pullout:	 ﾠ3.7	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ9	 ﾠm	 ﾠ
Recovery:	 ﾠ0	 ﾠm	 ﾠ(corer	 ﾠsheared	 ﾠoff	 ﾠat	 ﾠtop	 ﾠof	 ﾠlower	 ﾠ3	 ﾠm	 ﾠbarrel)	 ﾠ
	 ﾠ
JC060-ﾭ‐074	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ0157	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ149	 ﾠ
Location:	 ﾠ56
o38.559	 ﾠN	 ﾠ/	 ﾠ13
o43.415	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ1066	 ﾠm	 ﾠ
Pullout:	 ﾠ3.72	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ6	 ﾠm	 ﾠ
Recovery:	 ﾠ0	 ﾠm	 ﾠ(core	 ﾠcutter	 ﾠsheared	 ﾠoff)	 ﾠ
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JC060-ﾭ‐075	 ﾠ
Corer	 ﾠat	 ﾠseabed:	 ﾠ2121	 ﾠhrs	 ﾠon	 ﾠday	 ﾠ149	 ﾠ
Location:	 ﾠ56
o39.822	 ﾠN	 ﾠ/	 ﾠ13
o49.005	 ﾠW	 ﾠ
Water	 ﾠdepth:	 ﾠ870	 ﾠm	 ﾠ
Pullout:	 ﾠ2.46	 ﾠtonnes	 ﾠ
Corer	 ﾠlength:	 ﾠ12	 ﾠm	 ﾠ
Recovery:	 ﾠ0.5	 ﾠm	 ﾠ(bent	 ﾠcorer)	 ﾠ
	 ﾠ
Core	 ﾠcontains	 ﾠ40	 ﾠcm	 ﾠof	 ﾠdisturbed	 ﾠgrey-ﾭ‐brown	 ﾠsand	 ﾠoverlying	 ﾠa	 ﾠfew	 ﾠcm	 ﾠof	 ﾠdark	 ﾠgrey-ﾭ‐brown	 ﾠ
glacial	 ﾠmud	 ﾠcontaining	 ﾠsmall	 ﾠ(<2	 ﾠmm)	 ﾠblack	 ﾠdropstones.	 ﾠThe	 ﾠboundary	 ﾠbetween	 ﾠthe	 ﾠtwo	 ﾠunits	 ﾠ
is	 ﾠapparently	 ﾠgradational,	 ﾠsuggesting	 ﾠthat	 ﾠthe	 ﾠtop	 ﾠsand	 ﾠis	 ﾠprobably	 ﾠin	 ﾠsitu	 ﾠHolocene	 ﾠsandy	 ﾠ
contourite.	 ﾠThe	 ﾠcore	 ﾠcatcher	 ﾠcontained	 ﾠshelly	 ﾠgravel.	 ﾠ
	 ﾠ
Russell	 ﾠWynn,	 ﾠAggeliki	 ﾠGeorgiopoulou	 ﾠ&	 ﾠJez	 ﾠEvans	 ﾠ
	 ﾠ
	 ﾠ
7.  Geochemistry	 ﾠ
	 ﾠ
7.1. 	 ﾠPore	 ﾠFluids	 ﾠ
Pore	 ﾠfluids	 ﾠwere	 ﾠextracted	 ﾠfrom	 ﾠsediment	 ﾠcores,	 ﾠcollected	 ﾠat	 ﾠthe	 ﾠpolygonal	 ﾠfault	 ﾠstructures	 ﾠ
(PFS’s)	 ﾠin	 ﾠthe	 ﾠHatton-ﾭ‐Rockall	 ﾠBasin,	 ﾠin	 ﾠone	 ﾠof	 ﾠtwo	 ﾠways:	 ﾠeither	 ﾠby	 ﾠextruding	 ﾠor	 ﾠsplitting	 ﾠcores	 ﾠ
and	 ﾠsqueezing	 ﾠthe	 ﾠsediment	 ﾠin	 ﾠa	 ﾠgas	 ﾠpress	 ﾠunder	 ﾠnitrogen	 ﾠin	 ﾠan	 ﾠenclosed	 ﾠglove	 ﾠbag,	 ﾠor	 ﾠby	 ﾠ
using	 ﾠrhizons	 ﾠfilters	 ﾠpushed	 ﾠdirectly	 ﾠinto	 ﾠthe	 ﾠsediment,	 ﾠeither	 ﾠthrough	 ﾠthe	 ﾠcore	 ﾠliner	 ﾠof	 ﾠun-ﾭ‐
split	 ﾠcores,	 ﾠor	 ﾠinto	 ﾠsplit	 ﾠcore	 ﾠsections	 ﾠin	 ﾠthe	 ﾠglove	 ﾠbag.	 ﾠPart	 ﾠof	 ﾠthe	 ﾠaims	 ﾠof	 ﾠthis	 ﾠcruise	 ﾠwas	 ﾠto	 ﾠ
test	 ﾠ and	 ﾠ compare	 ﾠ these	 ﾠ two	 ﾠ methods.	 ﾠ As	 ﾠ well	 ﾠ as	 ﾠ pore	 ﾠ fluids,	 ﾠ samples	 ﾠ were	 ﾠ taken	 ﾠ for	 ﾠ
methane	 ﾠ and	 ﾠ porosity	 ﾠ analysis.	 ﾠ In	 ﾠ general,	 ﾠ the	 ﾠ rhizons	 ﾠ filters	 ﾠ recovered	 ﾠ a	 ﾠ larger	 ﾠ volume	 ﾠ
(~10ml)	 ﾠ of	 ﾠ pore	 ﾠ fluids	 ﾠ than	 ﾠ the	 ﾠ press	 ﾠ (~4ml)	 ﾠ and	 ﾠ proved	 ﾠ to	 ﾠ be	 ﾠ a	 ﾠ much	 ﾠ more	 ﾠ accessible	 ﾠ
method	 ﾠof	 ﾠpore	 ﾠwater	 ﾠextraction.	 ﾠ
	 ﾠ
Once	 ﾠthe	 ﾠpore	 ﾠfluids	 ﾠwere	 ﾠobtained	 ﾠ(usually	 ﾠ4-ﾭ‐10ml	 ﾠvolume)	 ﾠsub-ﾭ‐samples	 ﾠwere	 ﾠtaken	 ﾠfor	 ﾠ
major	 ﾠand	 ﾠtrace	 ﾠmetals	 ﾠanalysis	 ﾠ(ICP),	 ﾠanions	 ﾠ(IC),	 ﾠalkalinity,	 ﾠpH,	 ﾠH2S,	 ﾠsilica,	 ﾠnutrients	 ﾠand	 ﾠ
isotopes	 ﾠ(C	 ﾠand	 ﾠO).	 ﾠAlkalinity	 ﾠwas	 ﾠmeasured	 ﾠonboard	 ﾠby	 ﾠtitration,	 ﾠwhile	 ﾠthe	 ﾠother	 ﾠanalyses	 ﾠ
will	 ﾠbe	 ﾠcarried	 ﾠout	 ﾠon-ﾭ‐shore	 ﾠat	 ﾠNOC.	 ﾠ
	 ﾠ
7.2. 	 ﾠAlkalinity	 ﾠanalyses	 ﾠ
Pore	 ﾠfluid	 ﾠalkalinity	 ﾠwas	 ﾠmeasured	 ﾠon	 ﾠboard	 ﾠby	 ﾠtitration.	 ﾠ
	 ﾠ
Reagents:	 ﾠ	 ﾠ
32mg	 ﾠ methyl	 ﾠ red	 ﾠ was	 ﾠ mixed	 ﾠ with	 ﾠ 1.19ml	 ﾠ 0.1M	 ﾠ NaOH	 ﾠ solution	 ﾠ and	 ﾠ dissolved	 ﾠ in	 ﾠ 80ml	 ﾠ
ethanol.	 ﾠ10mg	 ﾠmethylene	 ﾠblue	 ﾠwas	 ﾠdissolved	 ﾠin	 ﾠ10ml	 ﾠof	 ﾠethanol.	 ﾠ4.8ml	 ﾠof	 ﾠthe	 ﾠblue	 ﾠsolution	 ﾠ
and	 ﾠ80ml	 ﾠof	 ﾠthe	 ﾠred	 ﾠsolution	 ﾠare	 ﾠmixed	 ﾠto	 ﾠmake	 ﾠa	 ﾠgreen	 ﾠindicator	 ﾠsolution.	 ﾠ0.05M	 ﾠHCl	 ﾠ
solution	 ﾠwas	 ﾠaccurately	 ﾠmade	 ﾠfrom	 ﾠCONVOL	 ﾠ1M	 ﾠHCl	 ﾠsolution.	 ﾠIAPSO	 ﾠstandard	 ﾠseawater	 ﾠ
solution	 ﾠ(certified	 ﾠalkalinity	 ﾠof	 ﾠ2,325	 ﾠmmol/l)	 ﾠwas	 ﾠused	 ﾠas	 ﾠa	 ﾠcalibration	 ﾠstandard.	 ﾠ
Titration	 ﾠprocedure:	 ﾠ	 ﾠ
1ml	 ﾠsample	 ﾠplus	 ﾠapproximately	 ﾠ4ml	 ﾠmilli-ﾭ‐Q	 ﾠwater	 ﾠwere	 ﾠpipetted	 ﾠinto	 ﾠa	 ﾠpear	 ﾠshaped	 ﾠflask.	 ﾠ
Nitrogen	 ﾠgas	 ﾠwas	 ﾠbubbled	 ﾠinto	 ﾠthe	 ﾠflask	 ﾠto	 ﾠaid	 ﾠmixing	 ﾠand	 ﾠto	 ﾠremove	 ﾠH2S	 ﾠor	 ﾠ	 ﾠCO2	 ﾠproduced	 ﾠ
during	 ﾠthe	 ﾠreaction.	 ﾠ40µl	 ﾠgreen	 ﾠindictor	 ﾠwas	 ﾠadded,	 ﾠthen	 ﾠ0.05M	 ﾠHCl	 ﾠwas	 ﾠtitrated	 ﾠuntil	 ﾠthe	 ﾠ
solution	 ﾠchanged	 ﾠto	 ﾠa	 ﾠstable,	 ﾠpale	 ﾠpink	 ﾠcolour.	 ﾠThe	 ﾠvolume	 ﾠof	 ﾠHCl	 ﾠadded	 ﾠis	 ﾠused	 ﾠto	 ﾠcalculate	 ﾠ
the	 ﾠalkalinity	 ﾠof	 ﾠthe	 ﾠsample.	 ﾠ
	 ﾠ
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7.3. 	 ﾠMethodology	 ﾠfor	 ﾠwater	 ﾠcolumn	 ﾠgeochemistry	 ﾠ
Water	 ﾠcollected	 ﾠby	 ﾠCTD	 ﾠwas	 ﾠsub-ﾭ‐sampled	 ﾠfor	 ﾠmethane	 ﾠand	 ﾠDIC	 ﾠ(dissolved	 ﾠinorganic	 ﾠcarbon)	 ﾠ
analysis.	 ﾠ Methane	 ﾠ samples	 ﾠ were	 ﾠ collected	 ﾠ in	 ﾠ blood	 ﾠ bags	 ﾠ which	 ﾠ had	 ﾠ been	 ﾠ purged	 ﾠ with	 ﾠ
nitrogen	 ﾠgas	 ﾠto	 ﾠremove	 ﾠoxygen.	 ﾠAs	 ﾠmuch	 ﾠgas	 ﾠas	 ﾠpossible	 ﾠwas	 ﾠremoved	 ﾠbefore	 ﾠthe	 ﾠsample	 ﾠ
bag	 ﾠwas	 ﾠcapped.	 ﾠDIC	 ﾠsamples	 ﾠwere	 ﾠcollected	 ﾠin	 ﾠ250ml	 ﾠglass	 ﾠbottles	 ﾠwith	 ﾠglass	 ﾠstoppers.	 ﾠ
Both	 ﾠmethane	 ﾠand	 ﾠDIC	 ﾠsample	 ﾠwere	 ﾠpoisoned	 ﾠwith	 ﾠsaturated	 ﾠmercuric	 ﾠchloride	 ﾠsolution	 ﾠto	 ﾠ
preserve	 ﾠthem.	 ﾠAn	 ﾠoxygen	 ﾠprofile	 ﾠwas	 ﾠalso	 ﾠobtained	 ﾠfrom	 ﾠa	 ﾠprobe	 ﾠon	 ﾠthe	 ﾠCTD,	 ﾠalong	 ﾠwith	 ﾠ





8.  Onboard	 ﾠ stable	 ﾠ isotope	 ﾠ labelling	 ﾠ incubation	 ﾠ experiment:	 ﾠ the	 ﾠ effect	 ﾠ of	 ﾠ
organic	 ﾠmatter	 ﾠflux	 ﾠquantity	 ﾠon	 ﾠsediment	 ﾠ“priming”.	 ﾠ	 ﾠ
	 ﾠ
Rationale:	 ﾠCoastal	 ﾠand	 ﾠcontinental	 ﾠslope	 ﾠsediments	 ﾠare	 ﾠresponsible	 ﾠfor	 ﾠ80	 ﾠ%	 ﾠof	 ﾠthe	 ﾠglobal	 ﾠ
benthic	 ﾠ mineralization.	 ﾠ The	 ﾠ balance	 ﾠ between	 ﾠ degradation	 ﾠ and	 ﾠ preservation	 ﾠ of	 ﾠ organic	 ﾠ
matter	 ﾠ(OM)	 ﾠin	 ﾠthese	 ﾠsediments	 ﾠis	 ﾠthus	 ﾠof	 ﾠprimary	 ﾠimportance	 ﾠto	 ﾠthe	 ﾠglobal	 ﾠC	 ﾠcycle.	 ﾠPriming	 ﾠ
effects	 ﾠ(PE),	 ﾠi.e.	 ﾠchanges	 ﾠin	 ﾠthe	 ﾠdecomposition	 ﾠof	 ﾠrefractory	 ﾠ(=old)	 ﾠOM	 ﾠfollowing	 ﾠinputs	 ﾠof	 ﾠ
labile	 ﾠ(=fresh)	 ﾠOM,	 ﾠhave	 ﾠthe	 ﾠpotential	 ﾠto	 ﾠalter	 ﾠthe	 ﾠC	 ﾠbudget	 ﾠin	 ﾠmarine	 ﾠsediments	 ﾠbut	 ﾠtheir	 ﾠ
occurrence	 ﾠand	 ﾠmagnitude	 ﾠis	 ﾠnot	 ﾠwell	 ﾠunderstood.	 ﾠThe	 ﾠpurpose	 ﾠof	 ﾠthis	 ﾠexperiment	 ﾠis	 ﾠto	 ﾠ
study	 ﾠpriming	 ﾠeffects	 ﾠin	 ﾠcontinental	 ﾠslope	 ﾠsediments	 ﾠin	 ﾠrelation	 ﾠto	 ﾠthe	 ﾠmagnitude	 ﾠof	 ﾠfresh	 ﾠ
OM	 ﾠdeposition	 ﾠand	 ﾠdepth.	 ﾠ
	 ﾠ
Materials	 ﾠ &	 ﾠ Methods:	 ﾠT h r e e 	 ﾠs t a t i o n s 	 ﾠa l o n g 	 ﾠa 	 ﾠd e p t h 	 ﾠg r a d i e n t 	 ﾠw e r e 	 ﾠs a m p l e d 	 ﾠu s i n g 	 ﾠa 	 ﾠ
Megacorer	 ﾠ(Table	 ﾠ8.1).	 ﾠ	 ﾠ	 ﾠThe	 ﾠtop	 ﾠ3	 ﾠcm	 ﾠfrom	 ﾠall	 ﾠcores	 ﾠcollected	 ﾠper	 ﾠstation	 ﾠwere	 ﾠpooled	 ﾠand	 ﾠ
sediment	 ﾠwas	 ﾠhomogenized.	 ﾠThe	 ﾠpreparation	 ﾠof	 ﾠsediment	 ﾠslurries	 ﾠfor	 ﾠincubation	 ﾠtook	 ﾠplace	 ﾠ
in	 ﾠa	 ﾠtemperature-ﾭ‐controlled	 ﾠroom	 ﾠat	 ﾠ8
oC.	 ﾠ20	 ﾠml	 ﾠof	 ﾠsediment	 ﾠwas	 ﾠtransferred	 ﾠinto	 ﾠ125	 ﾠml	 ﾠ
amber	 ﾠglass	 ﾠseptum	 ﾠincubation	 ﾠvials.	 ﾠEach	 ﾠvial	 ﾠwas	 ﾠthen	 ﾠadded	 ﾠ20	 ﾠml	 ﾠof	 ﾠfiltered	 ﾠ(0.7	 ﾠmm	 ﾠ
GF/F)	 ﾠ bottom	 ﾠ water	 ﾠ and	 ﾠ a	 ﾠ pre-ﾭ‐weighed	 ﾠ amount	 ﾠ of	 ﾠ freeze-ﾭ‐dried	 ﾠ
13C-ﾭ‐labeled	 ﾠ diatoms	 ﾠ
(Thalassiosira	 ﾠrotula).	 ﾠAfter	 ﾠalgae	 ﾠaddition,	 ﾠthe	 ﾠvials	 ﾠwere	 ﾠsealed	 ﾠand	 ﾠpurged	 ﾠwith	 ﾠa	 ﾠgas	 ﾠ
mixture	 ﾠof	 ﾠ80%	 ﾠN2:	 ﾠ20%	 ﾠO2	 ﾠfor	 ﾠ5	 ﾠmin	 ﾠto	 ﾠremove	 ﾠCO2	 ﾠfrom	 ﾠthe	 ﾠheadspace.	 ﾠ
	 ﾠ





Date	 ﾠ Latitude	 ﾠ Longitude	 ﾠ Depth	 ﾠ Sample	 ﾠ
description	 ﾠ
004	 ﾠ Megacorer	 ﾠ
4	 ﾠcores	 ﾠ
11.05.2011	 ﾠ 59
o57.641	 ﾠ	 ﾠ	 ﾠ 07
o41.778	 ﾠ 558	 ﾠ









and	 ﾠ005	 ﾠwas	 ﾠ
combined.	 ﾠ




o35.996	 ﾠ 741	 ﾠ Mid-ﾭ‐depth	 ﾠ
station	 ﾠ




o37.350	 ﾠ 945	 ﾠ Deep	 ﾠstation	 ﾠ
	 ﾠ
	 ﾠ
The	 ﾠamount	 ﾠof	 ﾠalgae	 ﾠadded	 ﾠin	 ﾠthe	 ﾠvials	 ﾠwas	 ﾠbased	 ﾠon	 ﾠ3	 ﾠquantity	 ﾠtreatments:	 ﾠlow,	 ﾠmedium	 ﾠ
and	 ﾠhigh,	 ﾠeach	 ﾠcorresponding	 ﾠto	 ﾠ5%,	 ﾠ20%	 ﾠand	 ﾠ50%	 ﾠof	 ﾠthe	 ﾠannual	 ﾠorganic	 ﾠcarbon	 ﾠflux	 ﾠin	 ﾠeach	 ﾠ
station.	 ﾠVials	 ﾠwithout	 ﾠalgae	 ﾠaddition	 ﾠwere	 ﾠused	 ﾠas	 ﾠcontrols.	 ﾠThe	 ﾠfate	 ﾠof	 ﾠthe	 ﾠlabeled	 ﾠmaterial	 ﾠ  74 
was	 ﾠfollowed	 ﾠfor	 ﾠ21	 ﾠdays	 ﾠwith	 ﾠsampling	 ﾠintervals	 ﾠafter	 ﾠ7	 ﾠand	 ﾠ14	 ﾠdays.	 ﾠThe	 ﾠstarting	 ﾠconditions	 ﾠ
were	 ﾠ determined	 ﾠ using	 ﾠ vials	 ﾠ that	 ﾠ were	 ﾠ sampled	 ﾠ just	 ﾠ after	 ﾠ preparation	 ﾠ (Time	 ﾠ 0).	 ﾠ Due	 ﾠ to	 ﾠ
destructive	 ﾠsampling	 ﾠ(see	 ﾠbelow),	 ﾠdifferent	 ﾠvials	 ﾠwere	 ﾠprepared	 ﾠfor	 ﾠeach	 ﾠsampling	 ﾠinterval	 ﾠ
with	 ﾠ3	 ﾠreplicates	 ﾠper	 ﾠtreatment	 ﾠ(2	 ﾠreplicates	 ﾠfor	 ﾠTime	 ﾠ0	 ﾠsampling	 ﾠonly).	 ﾠThe	 ﾠnumber	 ﾠof	 ﾠvials	 ﾠ
per	 ﾠstation	 ﾠamounted	 ﾠto	 ﾠ44:	 ﾠ3	 ﾠsampling	 ﾠtimes	 ﾠ(7,	 ﾠ14,	 ﾠ21)	 ﾠx	 ﾠ4	 ﾠlevels	 ﾠ(control,	 ﾠlow,	 ﾠmedium,	 ﾠ
high	 ﾠquantity)	 ﾠx	 ﾠ3	 ﾠreplicates	 ﾠ=	 ﾠ36	 ﾠ+	 ﾠ8	 ﾠvials	 ﾠfor	 ﾠTime	 ﾠ0	 ﾠ(4	 ﾠlevels	 ﾠx	 ﾠ2	 ﾠreplicates).	 ﾠThe	 ﾠtotal	 ﾠof	 ﾠ132	 ﾠ
vials	 ﾠwere	 ﾠincubated	 ﾠat	 ﾠ8-ﾭ‐9
oC	 ﾠand	 ﾠwere	 ﾠmanually	 ﾠshaken	 ﾠdaily.	 ﾠ	 ﾠ
Each	 ﾠvial	 ﾠwas	 ﾠsampled	 ﾠfor	 ﾠ	 ﾠ
a)  Total	 ﾠCO2	 ﾠand	 ﾠ
13CO2	 ﾠconcentration	 ﾠin	 ﾠthe	 ﾠheadspace	 ﾠand	 ﾠoverlying	 ﾠwater.	 ﾠThe	 ﾠgas	 ﾠand	 ﾠ
water	 ﾠsamples	 ﾠwere	 ﾠstored	 ﾠat	 ﾠ8
oC	 ﾠand	 ﾠwill	 ﾠbe	 ﾠanalysed	 ﾠon	 ﾠa	 ﾠThermo	 ﾠFinnigan	 ﾠGASBENCH	 ﾠ
II	 ﾠIsotope	 ﾠRatio	 ﾠMass	 ﾠSpectrometer	 ﾠ(IRMS)	 ﾠon	 ﾠreturn.	 ﾠThese	 ﾠmeasurements	 ﾠwill	 ﾠprovide	 ﾠ
data	 ﾠon	 ﾠtotal	 ﾠand	 ﾠdiatom-ﾭ‐derived	 ﾠOM	 ﾠrespiration.	 ﾠ	 ﾠ
b) Molecular/phylogenetic	 ﾠ analysis.	 ﾠ 2	 ﾠ ml	 ﾠ of	 ﾠ sediment	 ﾠ from	 ﾠ each	 ﾠ vial	 ﾠ were	 ﾠ stored	 ﾠ into	 ﾠ
eppendorfs	 ﾠat	 ﾠ-ﾭ‐80
oC.	 ﾠThese	 ﾠsamples	 ﾠwill	 ﾠbe	 ﾠused	 ﾠfor	 ﾠterminal	 ﾠrestriction	 ﾠfragment	 ﾠlength	 ﾠ
polymorphism	 ﾠ(T-ﾭ‐RFLP)	 ﾠanalysis	 ﾠto	 ﾠstudy	 ﾠchanges	 ﾠin	 ﾠthe	 ﾠcomposition	 ﾠof	 ﾠthe	 ﾠmicrobial	 ﾠ
community	 ﾠduring	 ﾠfresh	 ﾠOM	 ﾠprocessing.	 ﾠ	 ﾠ
c)  Phospholipid	 ﾠfatty	 ﾠacids	 ﾠ(PLFA)	 ﾠand	 ﾠsediment	 ﾠcharacteristics.	 ﾠThe	 ﾠremaining	 ﾠsediment	 ﾠ
was	 ﾠfrozen	 ﾠat	 ﾠ-ﾭ‐20
oC	 ﾠand	 ﾠwill	 ﾠbe	 ﾠfreeze-ﾭ‐dried	 ﾠon	 ﾠreturn	 ﾠfor	 ﾠanalysis	 ﾠof	 ﾠPLFA,	 ﾠsedimentary	 ﾠ
OC	 ﾠcontent,	 ﾠbulk	 ﾠsediment	 ﾠδ
13C,	 ﾠC/N	 ﾠand	 ﾠchl	 ﾠa.	 ﾠThe	 ﾠabundance	 ﾠand	 ﾠisotopic	 ﾠsignature	 ﾠof	 ﾠ
PLFA	 ﾠwill	 ﾠbe	 ﾠdetermined	 ﾠon	 ﾠa	 ﾠCG-ﾭ‐c-ﾭ‐IRMS	 ﾠon	 ﾠreturn.	 ﾠThis	 ﾠanalysis	 ﾠwill	 ﾠprovide	 ﾠinformation	 ﾠ
on	 ﾠchanges	 ﾠin	 ﾠthe	 ﾠmicrobial	 ﾠcommunity	 ﾠbiomass	 ﾠand	 ﾠcomposition	 ﾠduring	 ﾠthe	 ﾠincubation	 ﾠ
as	 ﾠwell	 ﾠas	 ﾠthe	 ﾠdiatom-ﾭ‐derived	 ﾠcarbon	 ﾠthat	 ﾠis	 ﾠincorporated	 ﾠinto	 ﾠbacterial	 ﾠbiomass.	 ﾠThe	 ﾠOC	 ﾠ
content,	 ﾠ C/N	 ﾠ ratio	 ﾠ and	 ﾠ δ
13C	 ﾠ signature	 ﾠ of	 ﾠ bulk	 ﾠ sediment	 ﾠ will	 ﾠ be	 ﾠ measured	 ﾠ using	 ﾠ an	 ﾠ
elemental	 ﾠanalyser-ﾭ‐IRMS	 ﾠfollowing	 ﾠacidification	 ﾠwith	 ﾠHCl.	 ﾠ	 ﾠ
Evina	 ﾠGontikaki	 ﾠ&	 ﾠNiels	 ﾠJobstvogt	 ﾠ
	 ﾠ
	 ﾠ
9.  Effect	 ﾠ of	 ﾠ trawling	 ﾠ on	 ﾠ the	 ﾠ macrofaunal	 ﾠ community	 ﾠ at	 ﾠ the	 ﾠ Rockall	 ﾠ Bank	 ﾠ
(haddock	 ﾠbox).	 ﾠ	 ﾠ
	 ﾠ
Rationale:	 ﾠThe	 ﾠupper	 ﾠdeep-ﾭ‐sea	 ﾠslope	 ﾠis	 ﾠthe	 ﾠmain	 ﾠtarget	 ﾠof	 ﾠindustrial	 ﾠtrawlers	 ﾠfishing	 ﾠfor	 ﾠ
valuable	 ﾠdeep-ﾭ‐sea	 ﾠfish	 ﾠspecies	 ﾠthroughout	 ﾠthe	 ﾠworld.	 ﾠNegative	 ﾠeffects	 ﾠof	 ﾠbottom	 ﾠtrawling	 ﾠon	 ﾠ
the	 ﾠ macrofaunal	 ﾠ communities	 ﾠ in	 ﾠ the	 ﾠ deep	 ﾠ seabed	 ﾠ have	 ﾠ been	 ﾠ related	 ﾠ mainly	 ﾠ to	 ﾠ habitat	 ﾠ
smothering,	 ﾠ burial	 ﾠ of	 ﾠ burrows	 ﾠ and	 ﾠ mortality	 ﾠ caused	 ﾠ by	 ﾠ fishing	 ﾠ gear.	 ﾠ However,	 ﾠ to	 ﾠ our	 ﾠ
knowledge	 ﾠno	 ﾠquantification	 ﾠof	 ﾠthe	 ﾠimpact	 ﾠof	 ﾠtrawling	 ﾠon	 ﾠbenthic	 ﾠslope	 ﾠcommunities	 ﾠhas	 ﾠ
been	 ﾠundertaken.	 ﾠThis	 ﾠproject	 ﾠaims	 ﾠat	 ﾠproviding	 ﾠinformation	 ﾠon	 ﾠthe	 ﾠrecovery	 ﾠpotential	 ﾠof	 ﾠthe	 ﾠ
macrobenthic	 ﾠfauna	 ﾠinside	 ﾠthe	 ﾠHaddock	 ﾠBox	 ﾠat	 ﾠthe	 ﾠeastern	 ﾠslope	 ﾠof	 ﾠthe	 ﾠRockall	 ﾠBank.	 ﾠThe	 ﾠ
protected	 ﾠ area	 ﾠ has	 ﾠ been	 ﾠ closed	 ﾠ to	 ﾠ fisheries	 ﾠ since	 ﾠ 2001	 ﾠ and	 ﾠ the	 ﾠ species	 ﾠ diversity	 ﾠ of	 ﾠ the	 ﾠ
macrofauna	 ﾠinhabiting	 ﾠthe	 ﾠsoft	 ﾠsubstrate	 ﾠis	 ﾠexpected	 ﾠto	 ﾠshow	 ﾠsigns	 ﾠof	 ﾠrecovery	 ﾠcompared	 ﾠto	 ﾠ
the	 ﾠfishing	 ﾠarea	 ﾠoutside	 ﾠthe	 ﾠHaddock	 ﾠBox.	 ﾠ
	 ﾠ
Materials	 ﾠ&	 ﾠmethods:	 ﾠFive	 ﾠstations	 ﾠeach,	 ﾠinside	 ﾠand	 ﾠoutside	 ﾠthe	 ﾠfishing	 ﾠclosure	 ﾠon	 ﾠa	 ﾠ500	 ﾠm	 ﾠ
depth	 ﾠ contour	 ﾠ (488	 ﾠ –	 ﾠ 501	 ﾠ m),	 ﾠ have	 ﾠ been	 ﾠ targeted	 ﾠ for	 ﾠ macrofaunal	 ﾠ samples	 ﾠ using	 ﾠ a	 ﾠ
megacorer	 ﾠand	 ﾠbox	 ﾠcorer.	 ﾠThe	 ﾠmegacorer	 ﾠwas	 ﾠarmed	 ﾠwith	 ﾠeight	 ﾠcylinders	 ﾠper	 ﾠhaul.	 ﾠBoth	 ﾠ
corers	 ﾠfailed	 ﾠto	 ﾠtake	 ﾠsamples	 ﾠprobably	 ﾠdue	 ﾠto	 ﾠvery	 ﾠcoarse	 ﾠsediment	 ﾠat	 ﾠthis	 ﾠdepth	 ﾠcontour	 ﾠ(for	 ﾠ
station	 ﾠcoordinates	 ﾠsee	 ﾠtable	 ﾠ9.2).	 ﾠThe	 ﾠsampling	 ﾠwas	 ﾠtherefore	 ﾠended	 ﾠafter	 ﾠsix	 ﾠunsuccessful	 ﾠ
sampling	 ﾠattempts.	 ﾠ
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Table	 ﾠ9.1.	 ﾠ	 ﾠList	 ﾠof	 ﾠcoring	 ﾠstations	 ﾠinside	 ﾠthe	 ﾠhaddock	 ﾠbox	 ﾠ
Station	 ﾠ Latitude	 ﾠ Longitude	 ﾠ Depth	 ﾠ Gear	 ﾠ
	 ﾠ




o	 ﾠ34.298	 ﾠ 14






o	 ﾠ32.8466	 ﾠ 14







o	 ﾠ31.2372	 ﾠ 14





56°34.295	 ﾠ 14°	 ﾠ06.776	 ﾠ 497	 ﾠ Box	 ﾠcorer	 ﾠ FAILED	 ﾠ
JC060-ﾭ‐082	 ﾠ
(WP	 ﾠ197)	 ﾠ
56°	 ﾠ32.8477	 ﾠ 14°	 ﾠ09.2654	 ﾠ 486	 ﾠ Box	 ﾠcorer	 ﾠ FAILED	 ﾠ
JC060-ﾭ‐083	 ﾠ
(WP	 ﾠ198)	 ﾠ
56°	 ﾠ31.241	 ﾠ 14°	 ﾠ11.349	 ﾠ 499	 ﾠ Box	 ﾠcorer	 ﾠ FAILED	 ﾠ
	 ﾠ
Due	 ﾠto	 ﾠthe	 ﾠdifficulties	 ﾠin	 ﾠsampling	 ﾠat	 ﾠRockall	 ﾠBank,	 ﾠthe	 ﾠdecision	 ﾠwas	 ﾠmade	 ﾠto	 ﾠconduct	 ﾠthis	 ﾠ
study	 ﾠin	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠprotected	 ﾠarea.	 ﾠIn	 ﾠtotal,	 ﾠ6	 ﾠstations	 ﾠwere	 ﾠsampled	 ﾠaround	 ﾠthe	 ﾠ
800	 ﾠ m	 ﾠ contour	 ﾠ (769	 ﾠ –	 ﾠ 823	 ﾠ m;	 ﾠ 3	 ﾠ inside,	 ﾠ 3	 ﾠ outside	 ﾠ the	 ﾠ fisheries	 ﾠ closure),	 ﾠ one	 ﾠ megacorer	 ﾠ
deployment	 ﾠper	 ﾠstation	 ﾠ(Table	 ﾠ3).	 ﾠThe	 ﾠupper	 ﾠ10cm	 ﾠof	 ﾠthe	 ﾠcores	 ﾠwere	 ﾠsliced	 ﾠinto	 ﾠ0-ﾭ‐5	 ﾠcm	 ﾠand	 ﾠ
5-ﾭ‐10	 ﾠcm	 ﾠlayers.	 ﾠThe	 ﾠtwo	 ﾠlayers	 ﾠof	 ﾠthe	 ﾠeight	 ﾠcore	 ﾠsamples	 ﾠper	 ﾠhaul	 ﾠwere	 ﾠpooled	 ﾠand	 ﾠsieved	 ﾠon	 ﾠ
a	 ﾠ250µm	 ﾠsieve.	 ﾠAfterwards	 ﾠthey	 ﾠwere	 ﾠpreserved	 ﾠin	 ﾠ20%	 ﾠformalin	 ﾠ(with	 ﾠseawater	 ﾠand	 ﾠborax	 ﾠ
added).	 ﾠFor	 ﾠanalyses	 ﾠof	 ﾠgrain	 ﾠsize	 ﾠand	 ﾠorganic	 ﾠcontent	 ﾠa	 ﾠ20	 ﾠml	 ﾠsample	 ﾠof	 ﾠeach	 ﾠhaul	 ﾠwas	 ﾠtaken	 ﾠ
with	 ﾠa	 ﾠcut-ﾭ‐off	 ﾠ20	 ﾠml	 ﾠsyringe	 ﾠof	 ﾠone	 ﾠof	 ﾠthe	 ﾠcores	 ﾠand	 ﾠfrozen	 ﾠat	 ﾠ-ﾭ‐20°C.	 ﾠ
	 ﾠ
Table	 ﾠ9.2.	 ﾠList	 ﾠof	 ﾠcoring	 ﾠstations	 ﾠinside	 ﾠand	 ﾠoutside	 ﾠthe	 ﾠDarwin	 ﾠMounts	 ﾠprotected	 ﾠarea.	 ﾠ	 ﾠ
Station	 ﾠ Latitude	 ﾠ Longitude	 ﾠ Depth	 ﾠ Gear	 ﾠ
	 ﾠ
No.	 ﾠ of	 ﾠ
cores	 ﾠ
Location	 ﾠ	 ﾠ	 ﾠ
JC060-ﾭ‐107	 ﾠ 59
o	 ﾠ47.0328	 ﾠ 07
o	 ﾠ34.727	 ﾠ 815	 ﾠ Megacorer	 ﾠ
§08	 ﾠ
	 ﾠ
7	 ﾠ INSIDE	 ﾠ
JC060-ﾭ‐108	 ﾠ 59
o	 ﾠ47.354	 ﾠ 07
o	 ﾠ34.158	 ﾠ 816	 ﾠ Megacorer	 ﾠ
§08	 ﾠ
	 ﾠ
7	 ﾠ INSIDE	 ﾠ
JC060-ﾭ‐112	 ﾠ 59
o	 ﾠ47.575	 ﾠ 07
o	 ﾠ33.516	 ﾠ 823	 ﾠ Megacorer	 ﾠ
§08	 ﾠ
	 ﾠ
8	 ﾠ INSIDE	 ﾠ
JC060-ﾭ‐113	 ﾠ 59
o	 ﾠ41.905	 ﾠ 07
o	 ﾠ47.462	 ﾠ 773	 ﾠ Megacorer	 ﾠ
§08	 ﾠ
	 ﾠ
8	 ﾠ OUTSIDE	 ﾠ
JC060-ﾭ‐114	 ﾠ 59
o	 ﾠ41.904	 ﾠ 07
o	 ﾠ48.126	 ﾠ 771	 ﾠ Megacorer	 ﾠ
§08	 ﾠ
	 ﾠ
8	 ﾠ OUTSIDE	 ﾠ
JC060-ﾭ‐115	 ﾠ 59
o	 ﾠ41.892	 ﾠ 07
o	 ﾠ48.906	 ﾠ 769	 ﾠ Megacorer	 ﾠ
§08	 ﾠ
	 ﾠ
8	 ﾠ OUTSIDE	 ﾠ
	 ﾠ
Niels	 ﾠJobstvogt	 ﾠ&	 ﾠEvina	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 ﾠ
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10. Further	 ﾠbiological	 ﾠsampling	 ﾠfor	 ﾠmacrofauna	 ﾠand	 ﾠmegafauna	 ﾠ
	 ﾠ
10.1.Darwin	 ﾠMounds	 ﾠ–	 ﾠboxcore	 ﾠ–	 ﾠmacrobenthos	 ﾠsamples	 ﾠ
Sixteen	 ﾠboxcore	 ﾠdeployments	 ﾠwere	 ﾠcarried	 ﾠout	 ﾠin	 ﾠthe	 ﾠDarwin	 ﾠMound	 ﾠarea,	 ﾠin	 ﾠan	 ﾠattempt	 ﾠto	 ﾠ
obtain	 ﾠlarge-ﾭ‐volume	 ﾠsamples	 ﾠof	 ﾠtrawled	 ﾠand	 ﾠuntrawled	 ﾠmound	 ﾠsediments	 ﾠto	 ﾠanalyse	 ﾠthe	 ﾠ
macrofaunal	 ﾠbiodiversity.	 ﾠThe	 ﾠcorer	 ﾠused	 ﾠwas	 ﾠthe	 ﾠNOC	 ﾠNMFD	 ﾠstainless	 ﾠsteel,	 ﾠUSNEL-ﾭ‐type,	 ﾠ
0.25m
2	 ﾠb o x corer.	 ﾠ It	 ﾠ was	 ﾠ rigged	 ﾠ and	 ﾠ operated	 ﾠ in	 ﾠ conventional	 ﾠ manner	 ﾠ (penetration	 ﾠ limit	 ﾠ
removed	 ﾠfollowing	 ﾠfirst	 ﾠdeployment).	 ﾠRather	 ﾠas	 ﾠexpected,	 ﾠnone	 ﾠof	 ﾠthe	 ﾠboxcore	 ﾠdeployments	 ﾠ
in	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠarea	 ﾠrecovered	 ﾠa	 ﾠsample	 ﾠwith	 ﾠtop	 ﾠwater	 ﾠretained,	 ﾠthe	 ﾠshort	 ﾠ(c.	 ﾠ15cm)	 ﾠ
sandy	 ﾠsediment	 ﾠcolumn	 ﾠrecovered	 ﾠbeing	 ﾠinsufficiently	 ﾠcohesive	 ﾠto	 ﾠsupport	 ﾠthe	 ﾠwater	 ﾠdepth	 ﾠ
in	 ﾠ the	 ﾠ box	 ﾠ once	 ﾠ in	 ﾠ air.	 ﾠ Consequently,	 ﾠ all	 ﾠ samples	 ﾠ were	 ﾠ subject	 ﾠ to	 ﾠ wash-ﾭ‐out.	 ﾠ Relatively	 ﾠ
"intact"	 ﾠareas	 ﾠof	 ﾠthe	 ﾠrecovered	 ﾠsediment	 ﾠwere	 ﾠsampled	 ﾠin	 ﾠa	 ﾠquantitative	 ﾠmanner	 ﾠ(see	 ﾠFig.	 ﾠ
8.1.),	 ﾠi.e.	 ﾠa	 ﾠknown	 ﾠsurface	 ﾠarea,	 ﾠand	 ﾠsieved	 ﾠon	 ﾠa	 ﾠ500	 ﾠmicron	 ﾠmesh,	 ﾠwith	 ﾠthe	 ﾠresultant	 ﾠresidue	 ﾠ
fixed	 ﾠ and	 ﾠ 	 ﾠ preserved	 ﾠ in	 ﾠ borax	 ﾠ buffered	 ﾠ 4%	 ﾠ seawater	 ﾠ formaldehyde.	 ﾠ 	 ﾠ Nine	 ﾠ boxcore	 ﾠ
deployments	 ﾠwere	 ﾠ(partly)	 ﾠsuccessful,	 ﾠthe	 ﾠother	 ﾠcores	 ﾠwere	 ﾠdiscarded	 ﾠ(too	 ﾠmuch	 ﾠwash-ﾭ‐out)	 ﾠ




These	 ﾠsamples	 ﾠwere	 ﾠcollected	 ﾠon	 ﾠbehalf	 ﾠof	 ﾠDr	 ﾠJ.	 ﾠMurray	 ﾠRoberts,	 ﾠHeriot-ﾭ‐Watt	 ﾠUniversity,	 ﾠto	 ﾠ
serve	 ﾠas	 ﾠa	 ﾠcomparison	 ﾠto	 ﾠa	 ﾠsimilar	 ﾠset	 ﾠof	 ﾠsamples	 ﾠcollected	 ﾠfrom	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠarea	 ﾠ








number	 ﾠ JDay	 ﾠ	 ﾠ Date	 ﾠ
Time	 ﾠ
GMT	 ﾠ Lat	 ﾠ Long	 ﾠ	 ﾠ Lat	 ﾠ Long	 ﾠ depth	 ﾠ
ship	 ﾠ
or	 ﾠ
USBL	 ﾠ	 ﾠ Comments	 ﾠ Storage	 ﾠ Recipient	 ﾠ
22	 ﾠ BC01	 ﾠ JC060_022_BC01	 ﾠ 135	 ﾠ
15/05/
2011	 ﾠ 14:42:00	 ﾠ 59	 ﾠ 50.882	 ﾠ 7	 ﾠ 3.644	 ﾠ 59.84803	 ﾠ -ﾭ‐7.06073	 ﾠ 1051	 ﾠ usbl	 ﾠ
15	 ﾠcm	 ﾠcore,	 ﾠtop	 ﾠ10	 ﾠcm	 ﾠ




2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbuckets	 ﾠ
plus	 ﾠXeno	 ﾠin	 ﾠ
smaller	 ﾠbucket	 ﾠ HW	 ﾠUni	 ﾠ
23	 ﾠ BC02	 ﾠ JC060_023_BC02	 ﾠ 135	 ﾠ
15/05/
2011	 ﾠ 16:53:00	 ﾠ 59	 ﾠ 50.96	 ﾠ 7	 ﾠ 3.957	 ﾠ 59.84933	 ﾠ -ﾭ‐7.06595	 ﾠ 1052	 ﾠ usbl	 ﾠ
top	 ﾠ10	 ﾠcm	 ﾠof	 ﾠhalf	 ﾠbox	 ﾠ
(0.125	 ﾠm2)	 ﾠsieved	 ﾠfor	 ﾠ
macrobenthos	 ﾠ(500	 ﾠ
um)	 ﾠ 2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket	 ﾠ HW	 ﾠUni	 ﾠ
25	 ﾠ BC03	 ﾠ JC060_025_BC03	 ﾠ 136	 ﾠ
16/05/
2011	 ﾠ 00:20:00	 ﾠ 59	 ﾠ 48.543	 ﾠ 7	 ﾠ 22.504	 ﾠ 59.80905	 ﾠ -ﾭ‐7.37507	 ﾠ 952	 ﾠ ship	 ﾠ no	 ﾠrecovery	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ
27	 ﾠ BC04	 ﾠ JC060_027_BC04	 ﾠ 136	 ﾠ
16/05/
2011	 ﾠ 15:57:00	 ﾠ 59	 ﾠ 48.65	 ﾠ 7	 ﾠ 21.78	 ﾠ 59.81083	 ﾠ -ﾭ‐7.363	 ﾠ 968	 ﾠ usbl	 ﾠ
0.075	 ﾠx	 ﾠ10	 ﾠcm	 ﾠthick	 ﾠ
sample	 ﾠsieved	 ﾠat	 ﾠ500	 ﾠ
um	 ﾠfor	 ﾠmacrobenthos	 ﾠ 2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket	 ﾠ HW	 ﾠUni	 ﾠ
28	 ﾠ BC05	 ﾠ JC060_028_BC05	 ﾠ 136	 ﾠ
16/05/
2011	 ﾠ 18:05:00	 ﾠ 59	 ﾠ 48.47	 ﾠ 7	 ﾠ 22.122	 ﾠ 59.80783	 ﾠ -ﾭ‐7.3687	 ﾠ 970	 ﾠ usbl	 ﾠ failed	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ
31	 ﾠ BC06	 ﾠ JC060_031_BC06	 ﾠ 136	 ﾠ
16/05/
2011	 ﾠ 23:13:00	 ﾠ 59	 ﾠ 48.471	 ﾠ 7	 ﾠ 22.134	 ﾠ 59.80785	 ﾠ -ﾭ‐7.3689	 ﾠ 956	 ﾠ usbl	 ﾠ failed	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ
32	 ﾠ BC07	 ﾠ JC060_032_BC07	 ﾠ 137	 ﾠ
17/05/
2011	 ﾠ 00:33:00	 ﾠ 59	 ﾠ 48.474	 ﾠ 7	 ﾠ 22.14	 ﾠ 59.8079	 ﾠ -ﾭ‐7.369	 ﾠ 957	 ﾠ usbl	 ﾠ failed	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ
34	 ﾠ BC08	 ﾠ JC060_034_BC08	 ﾠ 137	 ﾠ
17/05/
2011	 ﾠ 11:49:00	 ﾠ 59	 ﾠ 49.398	 ﾠ 7	 ﾠ 21.047	 ﾠ 59.8233	 ﾠ -ﾭ‐7.35078	 ﾠ 955	 ﾠ usbl	 ﾠ
qualitative	 ﾠsample	 ﾠ
retained,	 ﾠsieved	 ﾠon	 ﾠ
500um	 ﾠ 1	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket	 ﾠ HW	 ﾠUni	 ﾠ
36	 ﾠ BC09	 ﾠ JC060_036_BC09	 ﾠ 137	 ﾠ
17/05/
2011	 ﾠ 16:21:00	 ﾠ 59	 ﾠ 49.397	 ﾠ 7	 ﾠ 21.048	 ﾠ 59.82328	 ﾠ -ﾭ‐7.3508	 ﾠ 965	 ﾠ usbl	 ﾠ
0.125	 ﾠm2	 ﾠx	 ﾠ10	 ﾠcm	 ﾠ
thick	 ﾠsample	 ﾠsieved	 ﾠat	 ﾠ
500	 ﾠum	 ﾠfor	 ﾠ
macrobenthos	 ﾠ 2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket	 ﾠ HW	 ﾠUni	 ﾠ
37	 ﾠ BC10	 ﾠ JC060_037_BC10	 ﾠ 137	 ﾠ
17/05/
2011	 ﾠ 18:08:00	 ﾠ 59	 ﾠ 49.11	 ﾠ 7	 ﾠ 21.372	 ﾠ 59.8185	 ﾠ -ﾭ‐7.3562	 ﾠ 963	 ﾠ usbl	 ﾠ
0.1	 ﾠm2	 ﾠx	 ﾠ10	 ﾠcm	 ﾠthick	 ﾠ
sample	 ﾠsieved	 ﾠat	 ﾠ500	 ﾠ
um	 ﾠfor	 ﾠmacrobenthos	 ﾠ 2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket	 ﾠ HW	 ﾠUni	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39	 ﾠ BC11	 ﾠ JC060_039_BC11	 ﾠ 137	 ﾠ
17/05/
2011	 ﾠ 21:58:00	 ﾠ 59	 ﾠ 49.108	 ﾠ 7	 ﾠ 21.388	 ﾠ 59.81847	 ﾠ -ﾭ‐7.35647	 ﾠ 967	 ﾠ usbl	 ﾠ
0.1	 ﾠm2	 ﾠx	 ﾠ10	 ﾠcm	 ﾠthick	 ﾠ
sample	 ﾠsieved	 ﾠat	 ﾠ500	 ﾠ
um	 ﾠfor	 ﾠmacrobenthos	 ﾠ 2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket	 ﾠ HW	 ﾠUni	 ﾠ
48	 ﾠ BC12	 ﾠ JC060_048_BC12	 ﾠ 141	 ﾠ
21/05/
2011	 ﾠ 19:14:00	 ﾠ 59	 ﾠ 51.029	 ﾠ 7	 ﾠ 7.891	 ﾠ 59.85048	 ﾠ -ﾭ‐7.13152	 ﾠ 1056	 ﾠ usbl	 ﾠ
0.1	 ﾠm2	 ﾠx	 ﾠ10	 ﾠcm	 ﾠthick	 ﾠ
sample	 ﾠsieved	 ﾠat	 ﾠ500	 ﾠ
um	 ﾠfor	 ﾠmacrobenthos	 ﾠ
2	 ﾠx	 ﾠ5	 ﾠl	 ﾠbucket,	 ﾠ
plus	 ﾠsurface	 ﾠ
coral	 ﾠin	 ﾠsmall	 ﾠ
bucket	 ﾠfor	 ﾠ
dating	 ﾠ HW	 ﾠUni	 ﾠ
53	 ﾠ BC13	 ﾠ JC060_053_BC13	 ﾠ 142	 ﾠ
22/05/




for	 ﾠdating	 ﾠ NOC	 ﾠ
54	 ﾠ BC14	 ﾠ JC060_054_BC14	 ﾠ 142	 ﾠ
22/05/
2011	 ﾠ 09:26:00	 ﾠ 59	 ﾠ 50.648	 ﾠ 7	 ﾠ 7.564	 ﾠ 59.84413	 ﾠ -ﾭ‐7.12607	 ﾠ 1060	 ﾠ usbl	 ﾠ
succesful	 ﾠcore	 ﾠwith	 ﾠ
dead	 ﾠcoral	 ﾠand	 ﾠxeno,	 ﾠ
0.0625m2	 ﾠx	 ﾠ10cm	 ﾠ
sieved	 ﾠon	 ﾠ500	 ﾠum	 ﾠ







55	 ﾠ BC15	 ﾠ JC060_055_BC15	 ﾠ 142	 ﾠ
22/05/
2011	 ﾠ 11:13:00	 ﾠ 59	 ﾠ 51.002	 ﾠ 7	 ﾠ 8.621	 ﾠ 59.85003	 ﾠ -ﾭ‐7.14368	 ﾠ 1047	 ﾠ usbl	 ﾠ failed	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ
58	 ﾠ BC16	 ﾠ JC060_058_BC16	 ﾠ 143	 ﾠ
23/05/
2011	 ﾠ 09:35:00	 ﾠ 59	 ﾠ 51.059	 ﾠ 7	 ﾠ 7.967	 ﾠ 59.85098	 ﾠ -ﾭ‐7.13278	 ﾠ 1050	 ﾠ usbl	 ﾠ
washed	 ﾠout,	 ﾠsome	 ﾠ
large	 ﾠcoral	 ﾠfragments	 ﾠ 	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
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Fig.	 ﾠ10.1.	 ﾠBoxcore	 ﾠsurface	 ﾠphotographs.	 ﾠ(a)	 ﾠJC060-ﾭ‐022-ﾭ‐BC;	 ﾠ(b)	 ﾠ-ﾭ‐023-ﾭ‐;	 ﾠ(c)	 ﾠ-ﾭ‐027-ﾭ‐;	 ﾠ(d)	 ﾠ-ﾭ‐036-ﾭ‐;	 ﾠ(e)	 ﾠ-ﾭ‐
037-ﾭ‐;	 ﾠ (f)	 ﾠ -ﾭ‐048-ﾭ‐.	 ﾠ Surface	 ﾠ details:	 ﾠ (g)	 ﾠ JC060-ﾭ‐022-ﾭ‐BC,	 ﾠ Xenophyophore	 ﾠ (Syringammina	 ﾠ
fragilissima);	 ﾠ (h)	 ﾠ -ﾭ‐037-ﾭ‐,	 ﾠ Xenophyophores	 ﾠ (Syringammina	 ﾠ fragilissima),	 ﾠ budding?;	 ﾠ (i)	 ﾠ -ﾭ‐048-ﾭ‐,	 ﾠ
Xenophyophore	 ﾠ(Syringammina	 ﾠfragilissima)	 ﾠand	 ﾠcoral	 ﾠdebris	 ﾠwith	 ﾠepifauna.	 ﾠSide	 ﾠbars	 ﾠon	 ﾠ(a)-ﾭ‐
(f)	 ﾠindicate	 ﾠareas	 ﾠsampled.	 ﾠ  80 
	 ﾠ
10.2.Darwin	 ﾠMounds	 ﾠ–	 ﾠother	 ﾠsamples	 ﾠ
JC060-ﾭ‐012:	 ﾠ Coral	 ﾠ remnants	 ﾠ (plastic	 ﾠ bag,	 ﾠ dry	 ﾠ sample)	 ﾠ Discovery	 ﾠ Collections,	 ﾠ NOC;	 ﾠ c/o	 ﾠ Dr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐019:	 ﾠHolothurioidea,	 ﾠfrom	 ﾠincubation	 ﾠexperiment	 ﾠ(alive	 ﾠafter	 ﾠ21-ﾭ‐days)	 ﾠ(small	 ﾠglass	 ﾠvial,	 ﾠ
4%	 ﾠformaldehyde)	 ﾠ(Dr	 ﾠDavid	 ﾠBillett,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐027:	 ﾠ Coral	 ﾠ remnants	 ﾠ (plastic	 ﾠ bag,	 ﾠ dry	 ﾠ sample)	 ﾠ Discovery	 ﾠ Collections,	 ﾠ NOC;	 ﾠ c/o	 ﾠ Dr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐027:	 ﾠEchiura	 ﾠ(500ml	 ﾠbucket,	 ﾠ4%	 ﾠformaldehyde)	 ﾠ(Discovery	 ﾠCollections,	 ﾠNOC;	 ﾠc/o	 ﾠDr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐048:	 ﾠ Amphipoda	 ﾠ (?Ampelisca)	 ﾠ (burrow	 ﾠ photographs,	 ﾠ see	 ﾠ bjb_fig_2)	 ﾠ (squat	 ﾠ 250ml	 ﾠ
plastic	 ﾠjar,	 ﾠ4%	 ﾠformaldehyde)	 ﾠ(Dr	 ﾠTammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐054:	 ﾠCoral	 ﾠremnants	 ﾠ(500ml	 ﾠbucket,	 ﾠdry	 ﾠsample)	 ﾠDiscovery	 ﾠCollections,	 ﾠNOC;	 ﾠc/o	 ﾠDr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
	 ﾠ
Fig.	 ﾠ 10.2.	 ﾠ JC060-ﾭ‐048	 ﾠ box	 ﾠ core	 ﾠ surface	 ﾠ detail	 ﾠ showing	 ﾠ amphipod	 ﾠ burrows	 ﾠ and	 ﾠ partially	 ﾠ
excavated	 ﾠamiphod	 ﾠin	 ﾠsitu.	 ﾠ
	 ﾠ
	 ﾠ
10.3.Hatton	 ﾠBasin	 ﾠ–	 ﾠmegacore	 ﾠ–	 ﾠmeiobenthos	 ﾠsamples	 ﾠ
JC060-ﾭ‐069:	 ﾠcore	 ﾠA	 ﾠ12.32cm
2	 ﾠ0-ﾭ‐5cm	 ﾠ(500ml	 ﾠplastic	 ﾠjar)	 ﾠ(Discovery	 ﾠCollections,	 ﾠNOC;	 ﾠc/o	 ﾠDr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐069:	 ﾠcore	 ﾠB	 ﾠ12.32cm
2	 ﾠ0-ﾭ‐5cm	 ﾠ(500ml	 ﾠplastic	 ﾠjar)	 ﾠ(Discovery	 ﾠCollections,	 ﾠNOC;	 ﾠc/o	 ﾠDr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐072:	 ﾠcore	 ﾠA	 ﾠ12.32cm
2	 ﾠ0-ﾭ‐5cm	 ﾠ(500ml	 ﾠplastic	 ﾠjar)	 ﾠ(Discovery	 ﾠCollections,	 ﾠNOC;	 ﾠc/o	 ﾠDr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
JC060-ﾭ‐072:	 ﾠcore	 ﾠB	 ﾠ12.32cm
2	 ﾠ0-ﾭ‐5cm	 ﾠ(500ml	 ﾠplastic	 ﾠjar)	 ﾠ(Discovery	 ﾠCollections,	 ﾠNOC;	 ﾠc/o	 ﾠDr	 ﾠ
Tammy	 ﾠHorton,	 ﾠNOC)	 ﾠ
	 ﾠ
NOC	 ﾠOBE/MG	 ﾠMegacorer,	 ﾠ10cm	 ﾠID	 ﾠtubes,	 ﾠsub-ﾭ‐cored	 ﾠwith	 ﾠcut	 ﾠoff	 ﾠsyringes	 ﾠ(2	 ﾠper	 ﾠMegacore	 ﾠ
tube)	 ﾠof	 ﾠ2.8cm	 ﾠID,	 ﾠ0-ﾭ‐5cm	 ﾠhorizon,	 ﾠgiving	 ﾠtotal	 ﾠsample	 ﾠof	 ﾠ12.32cm
2,	 ﾠfixed	 ﾠand	 ﾠpreserved	 ﾠin	 ﾠ
borax	 ﾠ buffered	 ﾠ 4%	 ﾠ seawater	 ﾠ formaldehyde.	 ﾠ Collected	 ﾠ speculatively	 ﾠ against	 ﾠ possibility	 ﾠ of	 ﾠ
fluid-ﾭ‐flow	 ﾠinfluenced	 ﾠfauna	 ﾠin	 ﾠthe	 ﾠregion.	 ﾠ
	 ﾠ
10.4.Rockall	 ﾠBank	 ﾠ
JC060-ﾭ‐105	 ﾠ(Southern	 ﾠBoundary	 ﾠArea):	 ﾠLophelia	 ﾠpertusa	 ﾠpolyp	 ﾠsamples	 ﾠfor	 ﾠgenetic	 ﾠanalysis	 ﾠ
(500ml	 ﾠplastic	 ﾠjar,	 ﾠlaboratory	 ﾠreagent	 ﾠgrade	 ﾠabsolute	 ﾠethanol)	 ﾠ(Discovery	 ﾠCollections,	 ﾠNOC;	 ﾠ
c/o	 ﾠDr	 ﾠTammy	 ﾠHorton,	 ﾠNOC)	 ﾠ  81 
JC060-ﾭ‐105	 ﾠ(Southern	 ﾠBoundary	 ﾠArea):	 ﾠCoral	 ﾠremnants	 ﾠ(plastic	 ﾠbag,	 ﾠdry	 ﾠsample)	 ﾠ(Discovery	 ﾠ





11. Ship	 ﾠsystems	 ﾠ
	 ﾠ
11.1.  GPS	 ﾠ
All	 ﾠGPS	 ﾠunits	 ﾠworked	 ﾠwell	 ﾠduring	 ﾠthis	 ﾠcruise	 ﾠwith	 ﾠno	 ﾠreported	 ﾠproblems.	 ﾠ
	 ﾠ
11.2.  USBL	 ﾠ–	 ﾠUltra	 ﾠShort	 ﾠBaseline	 ﾠ
Brief	 ﾠDescription	 ﾠof	 ﾠOperations	 ﾠ
Due	 ﾠto	 ﾠa	 ﾠfault	 ﾠwith	 ﾠthe	 ﾠBig	 ﾠHead	 ﾠ(Transceiver	 ﾠmodel	 ﾠ8023),	 ﾠUSBL	 ﾠoperations	 ﾠwere	 ﾠconducted	 ﾠ
solely	 ﾠwith	 ﾠthe	 ﾠStandard	 ﾠUSBL	 ﾠHead	 ﾠ(transceiver	 ﾠModel	 ﾠ8021)	 ﾠfor	 ﾠthe	 ﾠduration	 ﾠof	 ﾠJC060.	 ﾠThe	 ﾠ
Standard	 ﾠUSBL	 ﾠHead	 ﾠwas	 ﾠreplaced	 ﾠjust	 ﾠbefore	 ﾠthe	 ﾠcruise,	 ﾠas	 ﾠit	 ﾠhad	 ﾠdeveloped	 ﾠa	 ﾠfault	 ﾠa	 ﾠfew	 ﾠ
months	 ﾠbefore	 ﾠas	 ﾠwell.	 ﾠ
	 ﾠ
USBL	 ﾠTracking	 ﾠwas	 ﾠused	 ﾠon	 ﾠthe	 ﾠfollowing	 ﾠsystems	 ﾠ
•  Autosub	 ﾠ
•  Hallin	 ﾠROV	 ﾠ
•  Hallin	 ﾠTMS	 ﾠ
•  Mega	 ﾠCore	 ﾠ
•  Piston	 ﾠCore	 ﾠ
•  Box	 ﾠcore	 ﾠ
•  CTD	 ﾠ
•  Moorings	 ﾠDeployment	 ﾠ	 ﾠ
	 ﾠ
In	 ﾠtotal	 ﾠover	 ﾠ100	 ﾠUSBL	 ﾠequipped	 ﾠdeployments	 ﾠoccurred	 ﾠduring	 ﾠJC060	 ﾠ
	 ﾠ
Lack	 ﾠof	 ﾠCalibration	 ﾠ
During	 ﾠJC060	 ﾠthe	 ﾠStandard	 ﾠhead	 ﾠwas	 ﾠnot	 ﾠcalibrated	 ﾠand	 ﾠoperated	 ﾠin	 ﾠthe	 ﾠUNCALIBRATED	 ﾠ	 ﾠ
state	 ﾠit	 ﾠwas	 ﾠdelivered	 ﾠfrom	 ﾠthe	 ﾠfactory.	 ﾠDuring	 ﾠthe	 ﾠlarge	 ﾠnumber	 ﾠof	 ﾠdeployments	 ﾠwe	 ﾠfound	 ﾠ
that	 ﾠ the	 ﾠ transceiver	 ﾠ appeared	 ﾠ to	 ﾠ give	 ﾠ good	 ﾠ positional	 ﾠ values	 ﾠ with	 ﾠ a	 ﾠ high	 ﾠ degree	 ﾠ of	 ﾠ
repeatability	 ﾠon	 ﾠsubsequent	 ﾠROV	 ﾠdives	 ﾠor	 ﾠcoring	 ﾠoperations.	 ﾠWhere	 ﾠpossible	 ﾠthe	 ﾠposition	 ﾠ
data	 ﾠfrom	 ﾠthe	 ﾠUSBL	 ﾠsystem	 ﾠwas	 ﾠcross-ﾭ‐referenced	 ﾠwith	 ﾠthe	 ﾠdata	 ﾠacquired	 ﾠfrom	 ﾠthe	 ﾠAutosub	 ﾠ
telemetry	 ﾠ system	 ﾠ which	 ﾠ showed	 ﾠ very	 ﾠ good	 ﾠ comparisons.	 ﾠ Measuring	 ﾠ the	 ﾠ position	 ﾠ of	 ﾠ the	 ﾠ
beacon	 ﾠon	 ﾠthe	 ﾠequipment	 ﾠand	 ﾠcomparing	 ﾠit	 ﾠwith	 ﾠwire-ﾭ‐out	 ﾠfrom	 ﾠthe	 ﾠwinch	 ﾠsystem	 ﾠwe	 ﾠhad	 ﾠ
roughly	 ﾠ 0.2m	 ﾠ depth	 ﾠ accuracy.	 ﾠ Furthermore,	 ﾠ in	 ﾠ the	 ﾠ relatively	 ﾠ shallow	 ﾠ depths	 ﾠ we	 ﾠ were	 ﾠ
















Fig.	 ﾠ11.1.	 ﾠ	 ﾠSMBA	 ﾠBox	 ﾠcorer	 ﾠhad	 ﾠa	 ﾠ
super	 ﾠsub	 ﾠmini	 ﾠmounted	 ﾠon	 ﾠthe	 ﾠ
frame	 ﾠwhich	 ﾠgave	 ﾠgood	 ﾠreturns	 ﾠ
Fig.	 ﾠ11.2.	 ﾠ	 ﾠThe	 ﾠTMS	 ﾠwas	 ﾠroutinely	 ﾠequipped	 ﾠwith	 ﾠtwo	 ﾠ
USBL	 ﾠBeacons,	 ﾠ12	 ﾠand	 ﾠthe	 ﾠnew	 ﾠwideband	 ﾠsuper	 ﾠsub	 ﾠ
mini.	 ﾠBoth	 ﾠbeacons	 ﾠare	 ﾠshown	 ﾠin	 ﾠthis	 ﾠimage	 ﾠ
	 ﾠ
	 ﾠ
File/Data	 ﾠDeliverables	 ﾠin	 ﾠRanger	 ﾠ–	 ﾠCom	 ﾠPort	 ﾠGenerated	 ﾠ
Due	 ﾠto	 ﾠproblems	 ﾠwith	 ﾠthe	 ﾠ‘Fusion’	 ﾠUSBL	 ﾠsoftware,	 ﾠthe	 ﾠmore	 ﾠbasic	 ﾠ‘Ranger’	 ﾠpackage	 ﾠhad	 ﾠto	 ﾠbe	 ﾠ
used.	 ﾠThis	 ﾠpresented	 ﾠus	 ﾠwith	 ﾠa	 ﾠnumber	 ﾠof	 ﾠlimitations.	 ﾠ	 ﾠ
	 ﾠ
In	 ﾠFusion	 ﾠone	 ﾠis	 ﾠable	 ﾠto	 ﾠtrack	 ﾠmultiple	 ﾠbeacons	 ﾠand	 ﾠsave	 ﾠeach	 ﾠvehicle’s	 ﾠco-ﾭ‐ordinates	 ﾠin	 ﾠa	 ﾠ
separate	 ﾠlog	 ﾠfile.	 ﾠThis	 ﾠfeature	 ﾠis	 ﾠnot	 ﾠavailable	 ﾠin	 ﾠRanger	 ﾠand	 ﾠeach	 ﾠvehicle’s	 ﾠposition	 ﾠis	 ﾠsent	 ﾠto	 ﾠ
the	 ﾠ same	 ﾠ file	 ﾠ as	 ﾠ well	 ﾠ as	 ﾠt o 	 ﾠo u r 	 ﾠT E C H S A S 	 ﾠd a t a 	 ﾠl o g g e r 	 ﾠw i t h 	 ﾠn o 	 ﾠv e h i c l e 	 ﾠi d e n t i f i e r 	 ﾠf i e l d 	 ﾠt o 	 ﾠ
distinguish	 ﾠ which	 ﾠ vehicle	 ﾠ the	 ﾠ position	 ﾠ came	 ﾠ from.	 ﾠ The	 ﾠ propriety	 ﾠ “Acoustic	 ﾠ Log	 ﾠ File”	 ﾠ
generated	 ﾠby	 ﾠthe	 ﾠRanger	 ﾠsoftware	 ﾠincludes	 ﾠall	 ﾠbeacons	 ﾠin	 ﾠa	 ﾠsingle	 ﾠfile,	 ﾠalthough	 ﾠthey	 ﾠare	 ﾠ





However,	 ﾠ in	 ﾠ this	 ﾠ file	 ﾠ positions	 ﾠ of	 ﾠ beacons	 ﾠ are	 ﾠ given	 ﾠ as	 ﾠ Northings/Eastings,	 ﾠw h i c h 	 ﾠi s 	 ﾠn o t 	 ﾠ
ideally	 ﾠsuited	 ﾠfor	 ﾠour	 ﾠpurposes.	 ﾠThe	 ﾠfields	 ﾠrecorded	 ﾠin	 ﾠthe	 ﾠAcoustic	 ﾠLog	 ﾠfile	 ﾠfor	 ﾠtransponders	 ﾠ
are:	 ﾠ
•  TPDR	 ﾠ
•  tick	 ﾠ
•  name	 ﾠ
•  index	 ﾠ
•  fix	 ﾠ
•  flag	 ﾠ
•  time	 ﾠ  83 
•  pitch	 ﾠ
•  roll	 ﾠ
•  bearing	 ﾠ
•  residual	 ﾠ
•  quality	 ﾠ
•  east	 ﾠ
•  north	 ﾠ
•  depth	 ﾠ
•  const	 ﾠ
•  x_angle	 ﾠ
•  y_angle,	 ﾠ
•  debug1	 ﾠ
•  debug2	 ﾠ
•  debug3	 ﾠ
	 ﾠ
However,	 ﾠduring	 ﾠJC060	 ﾠwe	 ﾠrarely	 ﾠhad	 ﾠmore	 ﾠthan	 ﾠone	 ﾠ“system”	 ﾠin	 ﾠthe	 ﾠwater	 ﾠthat	 ﾠrequired	 ﾠ
tracking	 ﾠat	 ﾠany	 ﾠgiven	 ﾠtime.	 ﾠHence	 ﾠthe	 ﾠposition	 ﾠof	 ﾠthe	 ﾠsystem	 ﾠin	 ﾠuse	 ﾠat	 ﾠthat	 ﾠmoment	 ﾠcould	 ﾠbe	 ﾠ
recorded	 ﾠcorrectly	 ﾠwithin	 ﾠthe	 ﾠTECHSAS	 ﾠfiles.	 ﾠWhilst	 ﾠoperating	 ﾠthe	 ﾠROV	 ﾠwe	 ﾠwere	 ﾠusually	 ﾠa	 ﾠ
good	 ﾠnumber	 ﾠof	 ﾠkilometres	 ﾠaway	 ﾠfrom	 ﾠany	 ﾠAutosub	 ﾠsurvey	 ﾠwhich	 ﾠmade	 ﾠtracking	 ﾠthe	 ﾠAUV	 ﾠ
impossible.	 ﾠOn	 ﾠone	 ﾠinstance	 ﾠwe	 ﾠdeployed	 ﾠa	 ﾠpiston	 ﾠcore	 ﾠwhilst	 ﾠtracking	 ﾠAutosub,	 ﾠbut	 ﾠthis	 ﾠwas	 ﾠ
a	 ﾠone-ﾭ‐off	 ﾠscenario.	 ﾠDuring	 ﾠROV	 ﾠoperations	 ﾠwe	 ﾠfrequently	 ﾠoperated	 ﾠwith	 ﾠtwo	 ﾠbeacons	 ﾠon	 ﾠthe	 ﾠ
TMS	 ﾠand	 ﾠone	 ﾠon	 ﾠthe	 ﾠROV.	 ﾠHowever,	 ﾠthe	 ﾠbeacons	 ﾠon	 ﾠthe	 ﾠTMS	 ﾠwere	 ﾠdisabled	 ﾠin	 ﾠRanger	 ﾠfrom	 ﾠ
outputting	 ﾠindividual	 ﾠpositions	 ﾠto	 ﾠthe	 ﾠreports	 ﾠand	 ﾠwere	 ﾠonly	 ﾠused	 ﾠto	 ﾠshow	 ﾠthe	 ﾠpilots	 ﾠwhere	 ﾠ
the	 ﾠTMS	 ﾠwas	 ﾠin	 ﾠrelation	 ﾠto	 ﾠthe	 ﾠROV	 ﾠand	 ﾠship	 ﾠ–	 ﾠhence	 ﾠthe	 ﾠUSBL	 ﾠpositions	 ﾠin	 ﾠthe	 ﾠTECHSAS	 ﾠfiles	 ﾠ
were	 ﾠlimited	 ﾠto	 ﾠthe	 ﾠROV	 ﾠpositions.	 ﾠ
	 ﾠ
However,	 ﾠeven	 ﾠwhen	 ﾠdisabled	 ﾠfrom	 ﾠoutputting	 ﾠto	 ﾠreports	 ﾠ(i.e	 ﾠthe	 ﾠtext	 ﾠbased	 ﾠreports	 ﾠgiven	 ﾠ
below	 ﾠand	 ﾠthe	 ﾠoutput	 ﾠto	 ﾠTECHSAS)	 ﾠthe	 ﾠposition	 ﾠof	 ﾠthe	 ﾠbeacons	 ﾠare	 ﾠstill	 ﾠlogged	 ﾠin	 ﾠthe	 ﾠacoustic	 ﾠ
log	 ﾠfile,	 ﾠalbeit	 ﾠin	 ﾠNorthings	 ﾠ&	 ﾠEastings	 ﾠ(UTM	 ﾠcoordinates,	 ﾠspheroid	 ﾠWGS84,	 ﾠZone	 ﾠ28N	 ﾠor	 ﾠ29N	 ﾠ
depending	 ﾠon	 ﾠthe	 ﾠstudy	 ﾠarea).	 ﾠ
	 ﾠ
	 ﾠ
11.3.  SBP120	 ﾠ–	 ﾠSub	 ﾠBottom	 ﾠProfiler	 ﾠ
System	 ﾠSpecification	 ﾠ
Frequency	 ﾠSweep	 ﾠRange	 ﾠ 	 ﾠ 2.5	 ﾠto	 ﾠ7khz	 ﾠ
Number	 ﾠof	 ﾠBeams	 ﾠper	 ﾠPing	 ﾠ 	 ﾠ Maximum	 ﾠ11	 ﾠ
Maximum	 ﾠPing	 ﾠrate	 ﾠ 	 ﾠ 	 ﾠ 4Hz	 ﾠ
Beamwidth	 ﾠ	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 4Khz	 ﾠ(along	 ﾠx	 ﾠacross)	 ﾠ
Transmit	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 3/6/12	 ﾠx	 ﾠ35	 ﾠdegrees	 ﾠ
Recive	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 80	 ﾠx	 ﾠ3/6/12	 ﾠdegrees	 ﾠ 	 ﾠ
	 ﾠ
General	 ﾠOperation	 ﾠ
The	 ﾠSBP	 ﾠwas	 ﾠextensively	 ﾠused	 ﾠthroughout	 ﾠJC060.	 ﾠData	 ﾠquality	 ﾠwas	 ﾠdependant	 ﾠon	 ﾠweather	 ﾠ




	 ﾠ High	 ﾠSpeed	 ﾠTransit–	 ﾠ7-ﾭ‐10kts	 ﾠ
Source	 ﾠPower:	 ﾠ-ﾭ‐10-ﾭ‐20db	 ﾠdepending	 ﾠon	 ﾠdepth	 ﾠ
Pulse	 ﾠForm:	 ﾠHyperbolic	 ﾠChirp	 ﾠUp	 ﾠ
Beam	 ﾠWidth	 ﾠTX/RX:	 ﾠNormal/Wide	 ﾠ10	 ﾠ  84 
	 ﾠ
	 ﾠ Survey	 ﾠSpeed	 ﾠ–	 ﾠShallow	 ﾠWater	 ﾠ–	 ﾠ100-ﾭ‐300m	 ﾠRockall	 ﾠ
Source	 ﾠPower:	 ﾠ-ﾭ‐20-ﾭ‐25db	 ﾠ
Pulse	 ﾠForm:	 ﾠHyperbolic	 ﾠChirp	 ﾠUp	 ﾠ
Beam	 ﾠWidth	 ﾠTX/RX:	 ﾠNormal	 ﾠ
	 ﾠ 	 ﾠ
Survey	 ﾠSpeed	 ﾠ–	 ﾠDeep	 ﾠWater	 ﾠ–	 ﾠ1000m	 ﾠDarwin	 ﾠMounds	 ﾠ
Source	 ﾠPower:	 ﾠ-ﾭ‐10db	 ﾠ
Pulse	 ﾠForm:	 ﾠHyperbolic	 ﾠChirp	 ﾠUp	 ﾠ
Beam	 ﾠWidth	 ﾠTX/RX:	 ﾠNormal	 ﾠ
	 ﾠ
	 ﾠ
Motion	 ﾠData	 ﾠ	 ﾠ
It	 ﾠwas	 ﾠnoted	 ﾠon	 ﾠmore	 ﾠthan	 ﾠone	 ﾠoccasion	 ﾠthat	 ﾠmotion	 ﾠdata	 ﾠ(pitch)	 ﾠwas	 ﾠvisible	 ﾠin	 ﾠthe	 ﾠdisplayed	 ﾠ




Fig.	 ﾠ11.3.	 ﾠExample	 ﾠof	 ﾠSBP120	 ﾠdata	 ﾠaffected	 ﾠby	 ﾠswell	 ﾠconditions	 ﾠ
	 ﾠ
Surveys/Data	 ﾠLogging	 ﾠ
During	 ﾠthe	 ﾠcruise	 ﾠall	 ﾠdata	 ﾠ	 ﾠwas	 ﾠlogged	 ﾠin	 ﾠ
	 ﾠ JC060[DAT	 ﾠTIME]_002.seg	 ﾠ
	 ﾠ BGS-ﾭ‐JC060-ﾭ‐Storn_022.seg	 ﾠ
JC060-ﾭ‐transittoHatton-ﾭ‐[DATE	 ﾠTIME]_003.seg	 ﾠ
	 ﾠ Hatton0057-ﾭ‐156_002.seg	 ﾠ
Rockall_149_DATETIME_001.seg	 ﾠ
	 ﾠ
11.4.  EM120	 ﾠ–	 ﾠDeep	 ﾠWater	 ﾠMultibeam	 ﾠ
The	 ﾠ EM120	 ﾠ was	 ﾠ used	 ﾠ at	 ﾠ sites	 ﾠ >	 ﾠ 450m.	 ﾠ However,	 ﾠ as	 ﾠ the	 ﾠ majority	 ﾠ of	 ﾠ the	 ﾠ surveys	 ﾠ were	 ﾠ
conducted	 ﾠin	 ﾠwater	 ﾠdepths	 ﾠ<	 ﾠ350m	 ﾠthe	 ﾠEM710	 ﾠwas	 ﾠpredominantly	 ﾠused.	 ﾠBanding	 ﾠwas	 ﾠstill	 ﾠa	 ﾠ
considerable	 ﾠissue	 ﾠon	 ﾠthis	 ﾠcruise.	 ﾠA	 ﾠKongsberg	 ﾠengineer	 ﾠwill	 ﾠbe	 ﾠvisiting	 ﾠthe	 ﾠvessel	 ﾠin	 ﾠGlasgow	 ﾠ
and	 ﾠconducting	 ﾠa	 ﾠnumber	 ﾠof	 ﾠtests	 ﾠon	 ﾠthe	 ﾠEM120	 ﾠsystem	 ﾠto	 ﾠtry	 ﾠand	 ﾠremove	 ﾠthis	 ﾠissue.	 ﾠAll	 ﾠon-ﾭ‐
board	 ﾠprocessing	 ﾠwas	 ﾠconducted	 ﾠby	 ﾠthe	 ﾠscientific	 ﾠparty	 ﾠ(see	 ﾠsections	 ﾠ2.5.	 ﾠand	 ﾠ2.6.).	 ﾠ
	 ﾠ
Surveys	 ﾠConducted	 ﾠ
	 ﾠ JC060_1	 ﾠ–	 ﾠAll	 ﾠdata	 ﾠfrom	 ﾠthis	 ﾠcruise	 ﾠwere	 ﾠlogged	 ﾠin	 ﾠthis	 ﾠsurvey	 ﾠ  85 
	 ﾠ
	 ﾠ
11.5.  EM710	 ﾠ–	 ﾠShallow	 ﾠWater	 ﾠMultibeam	 ﾠ
The	 ﾠEM710	 ﾠwas	 ﾠused	 ﾠto	 ﾠconduct	 ﾠa	 ﾠlarge	 ﾠnumber	 ﾠof	 ﾠsurveys	 ﾠthroughout	 ﾠthe	 ﾠcruise,	 ﾠand	 ﾠall	 ﾠ
processing	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠby	 ﾠthe	 ﾠscientific	 ﾠparty	 ﾠ(see	 ﾠsections	 ﾠ2.7.	 ﾠand	 ﾠ2.8.).	 ﾠWhen	 ﾠswathing	 ﾠ
from	 ﾠGlasgow	 ﾠto	 ﾠUllapool	 ﾠit	 ﾠwas	 ﾠnoted	 ﾠthat	 ﾠthe	 ﾠdrop	 ﾠkeel	 ﾠoffsets	 ﾠwere	 ﾠfor	 ﾠthe	 ﾠdrop	 ﾠkeel	 ﾠ
extended	 ﾠand	 ﾠnot	 ﾠflush	 ﾠwith	 ﾠthe	 ﾠhull.	 ﾠThis	 ﾠmistake	 ﾠwas	 ﾠcommunicated	 ﾠto	 ﾠthe	 ﾠscientists	 ﾠand	 ﾠ
corrected	 ﾠby	 ﾠTLB	 ﾠin	 ﾠpost	 ﾠprocessing.	 ﾠ
	 ﾠ
Surveys	 ﾠConducted	 ﾠ
	 ﾠ JC060_131	 ﾠ
	 ﾠ JC060_Clyde_Survey	 ﾠ
	 ﾠ JC060_Rockall	 ﾠ
	 ﾠ JC060_BGS	 ﾠ
	 ﾠ Survey_To_Darwin	 ﾠ
	 ﾠ
11.6.  EA500	 ﾠ
Operated	 ﾠwell	 ﾠthroughout	 ﾠthe	 ﾠcruise	 ﾠwith	 ﾠno	 ﾠreported	 ﾠissues	 ﾠ
	 ﾠ
11.7.  Sound	 ﾠVelocity	 ﾠ	 ﾠ
XBTs	 ﾠ
Two	 ﾠXBTs	 ﾠwere	 ﾠdeployed	 ﾠduring	 ﾠthe	 ﾠcruise,	 ﾠwhich	 ﾠworked	 ﾠwithout	 ﾠproblems.	 ﾠHowever,	 ﾠthe	 ﾠ
XBT	 ﾠprobes	 ﾠwere	 ﾠfound	 ﾠto	 ﾠbe	 ﾠseveral	 ﾠyears	 ﾠout	 ﾠof	 ﾠdate	 ﾠand	 ﾠproduced	 ﾠincorrect	 ﾠprofiles	 ﾠwhen	 ﾠ
compared	 ﾠwith	 ﾠSVPs	 ﾠdeployed	 ﾠin	 ﾠthe	 ﾠsame	 ﾠarea.	 ﾠIt	 ﾠwas	 ﾠdecided	 ﾠto	 ﾠdiscontinue	 ﾠuse	 ﾠof	 ﾠXBTs.	 ﾠ
	 ﾠ
SVPs	 ﾠ
Valeport	 ﾠXXX	 ﾠwas	 ﾠused	 ﾠthroughout	 ﾠJC060.	 ﾠSVPs	 ﾠwere	 ﾠtaken	 ﾠat	 ﾠstations	 ﾠ2,	 ﾠ49,	 ﾠ59	 ﾠand	 ﾠ89	 ﾠand	 ﾠ
both	 ﾠraw	 ﾠand	 ﾠprocessed	 ﾠfiles	 ﾠare	 ﾠincluded	 ﾠon	 ﾠthe	 ﾠend-ﾭ‐of-ﾭ‐cruise	 ﾠdisk.	 ﾠAll	 ﾠprofiles	 ﾠwere	 ﾠcorrect	 ﾠ






12. Wildlife	 ﾠobservations	 ﾠ
	 ﾠ
Week	 ﾠone:	 ﾠ9-ﾭ‐15	 ﾠMay	 ﾠ
The	 ﾠ initial	 ﾠ passage	 ﾠ north	 ﾠ through	 ﾠ the	 ﾠ Sea	 ﾠ of	 ﾠ the	 ﾠ Hebrides	 ﾠ and	 ﾠ The	 ﾠ Minch	 ﾠ on	 ﾠ 10	 ﾠ May	 ﾠ
produced	 ﾠmost	 ﾠof	 ﾠthe	 ﾠcommoner	 ﾠseabirds,	 ﾠincluding	 ﾠ140	 ﾠPuffins,	 ﾠa	 ﾠfew	 ﾠGreat	 ﾠand	 ﾠArctic	 ﾠ
Skuas,	 ﾠa	 ﾠpod	 ﾠof	 ﾠat	 ﾠleast	 ﾠ10	 ﾠCommon	 ﾠDolphins,	 ﾠand	 ﾠsingle	 ﾠCollared	 ﾠDove	 ﾠand	 ﾠWillow	 ﾠWarbler	 ﾠ
on	 ﾠdeck	 ﾠdodging	 ﾠthe	 ﾠblustery	 ﾠshowers.	 ﾠA	 ﾠbrief	 ﾠport	 ﾠcall	 ﾠin	 ﾠUllapool	 ﾠproduced	 ﾠa	 ﾠdistant	 ﾠGreat	 ﾠ
Northern	 ﾠDiver	 ﾠand	 ﾠa	 ﾠscatter	 ﾠof	 ﾠsmart	 ﾠBlack	 ﾠGuillemots	 ﾠin	 ﾠLoch	 ﾠBroom.	 ﾠ
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Fig.	 ﾠ12.1.	 ﾠCommon	 ﾠDolphins	 ﾠaccompanying	 ﾠthe	 ﾠship	 ﾠthrough	 ﾠThe	 ﾠMinch	 ﾠ	 ﾠ
	 ﾠ
On	 ﾠ11	 ﾠMay	 ﾠwe	 ﾠwere	 ﾠon	 ﾠtransit	 ﾠto	 ﾠour	 ﾠwork	 ﾠarea	 ﾠover	 ﾠthe	 ﾠDarwin	 ﾠMounds,	 ﾠabout	 ﾠ150	 ﾠkm	 ﾠ
NNW	 ﾠof	 ﾠLewis.	 ﾠTimed	 ﾠhourly	 ﾠcounts	 ﾠconsistently	 ﾠproduced	 ﾠ100-ﾭ‐250	 ﾠbirds	 ﾠper	 ﾠhour,	 ﾠmostly	 ﾠ
Fulmars,	 ﾠGannets	 ﾠand	 ﾠKittiwakes	 ﾠwith	 ﾠsmaller	 ﾠnumbers	 ﾠof	 ﾠManx	 ﾠShearwaters,	 ﾠGreat	 ﾠSkuas,	 ﾠ
Black-ﾭ‐headed	 ﾠGulls,	 ﾠLesser	 ﾠBlack-ﾭ‐backed	 ﾠGulls,	 ﾠArctic	 ﾠTerns	 ﾠand	 ﾠPuffins.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.2.	 ﾠAdult	 ﾠGannet	 ﾠ	 ﾠ
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Fig.	 ﾠ12.3.	 ﾠGreat	 ﾠSkua	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠfirst	 ﾠfew	 ﾠdays	 ﾠof	 ﾠwork	 ﾠ(12-ﾭ‐15	 ﾠMay)	 ﾠin	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠarea	 ﾠat	 ﾠ~1000m	 ﾠwater	 ﾠdepth	 ﾠ
produced	 ﾠa	 ﾠnorthwards	 ﾠpassage	 ﾠof	 ﾠ24	 ﾠPomarine	 ﾠSkuas	 ﾠand	 ﾠsmaller	 ﾠnumbers	 ﾠof	 ﾠGreat	 ﾠand	 ﾠ
Arctic	 ﾠSkuas.	 ﾠMost	 ﾠof	 ﾠthe	 ﾠPomarine	 ﾠSkuas	 ﾠwere	 ﾠin	 ﾠones	 ﾠand	 ﾠtwos,	 ﾠwith	 ﾠno	 ﾠsign	 ﾠof	 ﾠthe	 ﾠlarge	 ﾠ
flocks	 ﾠseen	 ﾠpassing	 ﾠthe	 ﾠOuter	 ﾠHebrides	 ﾠat	 ﾠthe	 ﾠsame	 ﾠtime	 ﾠ(presumably	 ﾠbecause	 ﾠof	 ﾠthe	 ﾠlack	 ﾠof	 ﾠ
a	 ﾠfocussing	 ﾠeffect).	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.4.	 ﾠPomarine	 ﾠSkua	 ﾠ	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There	 ﾠwas	 ﾠalso	 ﾠa	 ﾠsteady	 ﾠnorthwards	 ﾠpassage	 ﾠof	 ﾠArctic	 ﾠTerns	 ﾠand	 ﾠPuffins,	 ﾠwith	 ﾠoccasional	 ﾠ
Manx	 ﾠShearwaters	 ﾠand	 ﾠa	 ﾠsingle	 ﾠmigrant	 ﾠShag.	 ﾠHundreds	 ﾠof	 ﾠFulmars	 ﾠaggregated	 ﾠaround	 ﾠthe	 ﾠ
ship	 ﾠeach	 ﾠday,	 ﾠincluding	 ﾠoccasional	 ﾠintermediate	 ﾠand	 ﾠdark	 ﾠmorph	 ﾠbirds.	 ﾠSmaller	 ﾠnumbers	 ﾠof	 ﾠ
large	 ﾠgulls	 ﾠand	 ﾠKittiwakes	 ﾠwere	 ﾠalso	 ﾠattracted	 ﾠto	 ﾠthe	 ﾠvessel,	 ﾠwhich	 ﾠin	 ﾠturn	 ﾠattracted	 ﾠregular	 ﾠ
close	 ﾠfly-ﾭ‐bys	 ﾠfrom	 ﾠphotogenic	 ﾠPomarine	 ﾠSkuas.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.5.	 ﾠCurious	 ﾠFulmars	 ﾠinvestigating	 ﾠAutosub6000,	 ﾠour	 ﾠAutonomous	 ﾠUnderwater	 ﾠVehicle	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.6.	 ﾠIntermediate-ﾭ‐morph	 ﾠFulmar	 ﾠand	 ﾠAutosub6000	 ﾠ	 ﾠ  89 
	 ﾠ
Migrant	 ﾠland	 ﾠbirds	 ﾠon	 ﾠdeck	 ﾠincluded	 ﾠSwallow,	 ﾠWheatear,	 ﾠMeadow	 ﾠPipit,	 ﾠWhite	 ﾠWagtail	 ﾠand	 ﾠ
Blackcap,	 ﾠwhile	 ﾠa	 ﾠTurnstone	 ﾠcircled	 ﾠthe	 ﾠship	 ﾠfor	 ﾠa	 ﾠcouple	 ﾠof	 ﾠminutes	 ﾠone	 ﾠmorning.	 ﾠThe	 ﾠtwo	 ﾠ
Wheatears,	 ﾠa	 ﾠmale	 ﾠand	 ﾠa	 ﾠfemale,	 ﾠarrived	 ﾠindependently	 ﾠon	 ﾠdeck	 ﾠon	 ﾠ12	 ﾠMay,	 ﾠand	 ﾠboth	 ﾠlooked	 ﾠ
exhausted	 ﾠand	 ﾠin	 ﾠpoor	 ﾠcondition.	 ﾠLater	 ﾠthat	 ﾠday	 ﾠthey	 ﾠwere	 ﾠseen	 ﾠhuddled	 ﾠclose	 ﾠtogether	 ﾠon	 ﾠ
top	 ﾠof	 ﾠa	 ﾠcontainer,	 ﾠand	 ﾠthe	 ﾠnext	 ﾠmorning	 ﾠthe	 ﾠfemale	 ﾠwas	 ﾠpicked	 ﾠup	 ﾠdead.	 ﾠThe	 ﾠwing	 ﾠlength	 ﾠof	 ﾠ
101	 ﾠmm	 ﾠconfirmed	 ﾠthat	 ﾠthis	 ﾠwas	 ﾠa	 ﾠGreenland	 ﾠrace	 ﾠbird,	 ﾠand	 ﾠthe	 ﾠlack	 ﾠof	 ﾠbody	 ﾠfat	 ﾠindicated	 ﾠit	 ﾠ
had	 ﾠprobably	 ﾠbeen	 ﾠover	 ﾠthe	 ﾠwater	 ﾠfor	 ﾠsome	 ﾠtime.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.7.	 ﾠClose-ﾭ‐up	 ﾠof	 ﾠmale	 ﾠGreenland	 ﾠWheatear	 ﾠon	 ﾠdeck	 ﾠ	 ﾠ
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Fig.	 ﾠ12.8.	 ﾠLater	 ﾠin	 ﾠthe	 ﾠday	 ﾠthe	 ﾠmale	 ﾠand	 ﾠfemale	 ﾠwere	 ﾠseen	 ﾠhuddled	 ﾠtogether	 ﾠfor	 ﾠwarmth	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠfirst	 ﾠoffshore	 ﾠsighting	 ﾠof	 ﾠcetaceans	 ﾠcame	 ﾠon	 ﾠ15	 ﾠMay,	 ﾠwith	 ﾠa	 ﾠmixed	 ﾠgroup	 ﾠof	 ﾠabout	 ﾠ100	 ﾠ
Long-ﾭ‐finned	 ﾠPilot	 ﾠWhales	 ﾠand	 ﾠWhite-ﾭ‐sided	 ﾠDolphins	 ﾠaround	 ﾠthe	 ﾠship	 ﾠfor	 ﾠmost	 ﾠof	 ﾠthe	 ﾠday.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.9.	 ﾠPart	 ﾠof	 ﾠa	 ﾠlarge	 ﾠpod	 ﾠof	 ﾠPilot	 ﾠWhales	 ﾠ	 ﾠ
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Fig.	 ﾠ12.10.	 ﾠSpy-ﾭ‐hopping	 ﾠjuvenile	 ﾠPilot	 ﾠWhale	 ﾠchecking	 ﾠout	 ﾠthe	 ﾠship	 ﾠ(	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.	 ﾠ11.	 ﾠWhite-ﾭ‐sided	 ﾠDolphins	 ﾠand	 ﾠFulmar	 ﾠ	 ﾠ
	 ﾠ
Week	 ﾠtwo:	 ﾠ16-ﾭ‐22	 ﾠMay	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
Work	 ﾠcontinued	 ﾠin	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠarea	 ﾠfrom	 ﾠ16-ﾭ‐17	 ﾠMay.	 ﾠThe	 ﾠhighlight	 ﾠwas	 ﾠtwo	 ﾠIceland	 ﾠ
Gulls	 ﾠ(a	 ﾠfirst-ﾭ‐summer	 ﾠand	 ﾠa	 ﾠthird-ﾭ‐summer),	 ﾠmixed	 ﾠin	 ﾠwith	 ﾠa	 ﾠlarge	 ﾠflock	 ﾠof	 ﾠFulmars	 ﾠand	 ﾠGulls	 ﾠ
around	 ﾠthe	 ﾠship	 ﾠon	 ﾠ17	 ﾠMay.	 ﾠTwo	 ﾠadult	 ﾠLong-ﾭ‐tailed	 ﾠSkuas	 ﾠpassed	 ﾠnorthwards	 ﾠoverhead	 ﾠwhile	 ﾠ  92 




Fig.	 ﾠ12.12.	 ﾠFirst-ﾭ‐summer	 ﾠIceland	 ﾠGull	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.13.	 ﾠThird-ﾭ‐summer	 ﾠIceland	 ﾠGull	 ﾠ	 ﾠ
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Fig.	 ﾠ12.14.	 ﾠAdult	 ﾠLong-ﾭ‐tailed	 ﾠSkua	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.15.	 ﾠDark-ﾭ‐morph	 ﾠ‘Blue’	 ﾠFulmar	 ﾠ	 ﾠ
	 ﾠ
Pomarine	 ﾠSkuas	 ﾠalso	 ﾠcontinued	 ﾠmoving	 ﾠnorth,	 ﾠwith	 ﾠten	 ﾠseen	 ﾠincluding	 ﾠone	 ﾠdark	 ﾠphase	 ﾠbird.	 ﾠ
Also	 ﾠ of	 ﾠ note	 ﾠ were	 ﾠ three	 ﾠ Leach’s	 ﾠ Storm	 ﾠ Petrels,	 ﾠ one	 ﾠ European	 ﾠ Storm	 ﾠ Petrel,	 ﾠ at	 ﾠ least	 ﾠ 40	 ﾠ
Puffins,	 ﾠand	 ﾠsmall	 ﾠnumbers	 ﾠof	 ﾠManx	 ﾠShearwater,	 ﾠGreat	 ﾠSkua,	 ﾠArctic	 ﾠSkua	 ﾠand	 ﾠArctic	 ﾠTern.	 ﾠThe	 ﾠ
only	 ﾠland	 ﾠbird	 ﾠmigrants	 ﾠwere	 ﾠPurple	 ﾠSandpiper	 ﾠ(which	 ﾠwas	 ﾠlater	 ﾠfound	 ﾠdead)	 ﾠand	 ﾠWhite	 ﾠ  94 
Wagtail,	 ﾠwhile	 ﾠa	 ﾠdistant	 ﾠview	 ﾠof	 ﾠat	 ﾠleast	 ﾠfive	 ﾠPilot	 ﾠWhales	 ﾠon	 ﾠ16	 ﾠMay	 ﾠcould	 ﾠhave	 ﾠrelated	 ﾠto	 ﾠ
some	 ﾠof	 ﾠthe	 ﾠanimals	 ﾠseen	 ﾠthe	 ﾠprevious	 ﾠday.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.16.	 ﾠPurple	 ﾠSandpiper:	 ﾠthis	 ﾠexhausted	 ﾠbird	 ﾠdrowned	 ﾠwhen	 ﾠflushed	 ﾠoff	 ﾠdeck	 ﾠand	 ﾠwas	 ﾠ
later	 ﾠseen	 ﾠbeing	 ﾠpecked	 ﾠat	 ﾠin	 ﾠthe	 ﾠwater	 ﾠby	 ﾠhungry	 ﾠFulmars	 ﾠ	 ﾠ
	 ﾠ
Bad	 ﾠweather	 ﾠon	 ﾠ18	 ﾠMay	 ﾠsaw	 ﾠthe	 ﾠship	 ﾠretreating	 ﾠback	 ﾠto	 ﾠThe	 ﾠMinch,	 ﾠwhere	 ﾠanother	 ﾠPomarine	 ﾠ
Skua,	 ﾠtwo	 ﾠRed-ﾭ‐throated	 ﾠDivers,	 ﾠa	 ﾠSwallow	 ﾠand	 ﾠa	 ﾠpod	 ﾠof	 ﾠ5-ﾭ‐10	 ﾠCommon	 ﾠDolphins	 ﾠwere	 ﾠseen.	 ﾠ
On	 ﾠ21	 ﾠMay	 ﾠthe	 ﾠwind	 ﾠeased	 ﾠand	 ﾠthe	 ﾠship	 ﾠheaded	 ﾠback	 ﾠout	 ﾠto	 ﾠthe	 ﾠDarwin	 ﾠMounds,	 ﾠwith	 ﾠthe	 ﾠ
passage	 ﾠnorth	 ﾠproducing	 ﾠfour	 ﾠLong-ﾭ‐tailed	 ﾠSkuas	 ﾠand	 ﾠone	 ﾠPomarine	 ﾠSkua	 ﾠheading	 ﾠnorth,	 ﾠas	 ﾠ
well	 ﾠas	 ﾠa	 ﾠEuropean	 ﾠStorm	 ﾠPetrel	 ﾠand	 ﾠa	 ﾠtotal	 ﾠof	 ﾠ11	 ﾠWhimbrel	 ﾠover.	 ﾠ
	 ﾠ
On	 ﾠthe	 ﾠshelf	 ﾠthe	 ﾠdensity	 ﾠof	 ﾠbirds	 ﾠwas	 ﾠreasonably	 ﾠconsistent	 ﾠ(130-ﾭ‐250	 ﾠbirds	 ﾠper	 ﾠhour)	 ﾠbut	 ﾠ
rapidly	 ﾠincreased	 ﾠin	 ﾠdeep	 ﾠwater	 ﾠon	 ﾠthe	 ﾠcontinental	 ﾠslope,	 ﾠwith	 ﾠmany	 ﾠhundreds	 ﾠof	 ﾠFulmars,	 ﾠ
Gannets,	 ﾠKittiwakes	 ﾠand	 ﾠother	 ﾠcommon	 ﾠseabirds.	 ﾠA	 ﾠlone	 ﾠSwallow	 ﾠvisited	 ﾠthe	 ﾠmain	 ﾠlab	 ﾠfor	 ﾠa	 ﾠ
few	 ﾠhours	 ﾠand	 ﾠlater	 ﾠleft	 ﾠof	 ﾠits	 ﾠown	 ﾠaccord,	 ﾠbut	 ﾠwas	 ﾠsadly	 ﾠfound	 ﾠdead	 ﾠon	 ﾠdeck	 ﾠthe	 ﾠfollowing	 ﾠ
day.	 ﾠ
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Fig.	 ﾠ12.17.	 ﾠExhausted	 ﾠSwallow	 ﾠroosting	 ﾠin	 ﾠthe	 ﾠmain	 ﾠlab;	 ﾠsadly	 ﾠthis	 ﾠbird	 ﾠwas	 ﾠfound	 ﾠdead	 ﾠon	 ﾠthe	 ﾠ
outer	 ﾠdeck	 ﾠon	 ﾠthe	 ﾠfollowing	 ﾠday	 ﾠ	 ﾠ
	 ﾠ
Week	 ﾠthree:	 ﾠ23-ﾭ‐29	 ﾠMay	 ﾠ
Bad	 ﾠweather	 ﾠsaw	 ﾠus	 ﾠheading	 ﾠwestwards	 ﾠto	 ﾠthe	 ﾠnext	 ﾠwork	 ﾠarea,	 ﾠand	 ﾠon	 ﾠ25	 ﾠMay	 ﾠwe	 ﾠstarted	 ﾠ
work	 ﾠin	 ﾠHatton-ﾭ‐Rockall	 ﾠBasin	 ﾠabout	 ﾠ550	 ﾠkm	 ﾠwest	 ﾠof	 ﾠLewis.	 ﾠSeabird	 ﾠsightings	 ﾠon	 ﾠthat	 ﾠday	 ﾠ
included	 ﾠa	 ﾠ2nd-ﾭ‐summer	 ﾠIceland	 ﾠGull,	 ﾠtwo	 ﾠPomarine	 ﾠSkuas	 ﾠ(including	 ﾠone	 ﾠdark	 ﾠphase	 ﾠbird)	 ﾠ
and	 ﾠfour	 ﾠArctic	 ﾠTerns.	 ﾠMore	 ﾠsurprising	 ﾠwas	 ﾠa	 ﾠflock	 ﾠof	 ﾠthree	 ﾠGreat	 ﾠNorthern	 ﾠDivers	 ﾠflying	 ﾠwest,	 ﾠ
presumably	 ﾠheading	 ﾠfor	 ﾠGreenland.	 ﾠ
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Fig.	 ﾠ12.18.	 ﾠSecond-ﾭ‐summer	 ﾠIceland	 ﾠGull	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.19.	 ﾠPomarine	 ﾠSkua	 ﾠ	 ﾠ
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Fig.	 ﾠ12.19.	 ﾠPomarine	 ﾠSkua	 ﾠharassing	 ﾠLesser	 ﾠBlack-ﾭ‐backed	 ﾠGull	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠ following	 ﾠ day	 ﾠ saw	 ﾠ two	 ﾠ 1st-ﾭ‐summer	 ﾠ Glaucous	 ﾠ Gulls	 ﾠ and	 ﾠ a	 ﾠ first-ﾭ‐summer	 ﾠ Iceland	 ﾠ Gull	 ﾠ
accompanying	 ﾠthe	 ﾠLesser	 ﾠBlack-ﾭ‐backed	 ﾠGulls	 ﾠaround	 ﾠthe	 ﾠship.	 ﾠA	 ﾠpale	 ﾠadult	 ﾠPomarine	 ﾠSkua	 ﾠ
and	 ﾠa	 ﾠBlue	 ﾠFulmar	 ﾠwere	 ﾠalso	 ﾠseen	 ﾠamongst	 ﾠthe	 ﾠcommoner	 ﾠseabirds.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.20.	 ﾠFirst-ﾭ‐summer	 ﾠGlaucous	 ﾠGull	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
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The	 ﾠonly	 ﾠland	 ﾠbird	 ﾠmigrants	 ﾠwere	 ﾠtwo	 ﾠCommon	 ﾠRedpolls	 ﾠon	 ﾠboard	 ﾠon	 ﾠ27	 ﾠMay.	 ﾠTheir	 ﾠsize	 ﾠand	 ﾠ
plumage	 ﾠindicated	 ﾠthat	 ﾠthey	 ﾠwere	 ﾠof	 ﾠone	 ﾠof	 ﾠthe	 ﾠnorthwest	 ﾠraces,	 ﾠpresumably	 ﾠen	 ﾠroute	 ﾠto	 ﾠ
Iceland	 ﾠor	 ﾠGreenland.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ12.21.	 ﾠNorthwest	 ﾠCommon	 ﾠRedpoll,	 ﾠpresumably	 ﾠheading	 ﾠfor	 ﾠIceland	 ﾠor	 ﾠGreenland	 ﾠ	 ﾠ
	 ﾠ
Further	 ﾠstormy	 ﾠweather	 ﾠon	 ﾠ28	 ﾠMay	 ﾠsaw	 ﾠus	 ﾠrelocating	 ﾠto	 ﾠthe	 ﾠeastern	 ﾠpart	 ﾠof	 ﾠRockall	 ﾠBank,	 ﾠ
about	 ﾠ330	 ﾠkm	 ﾠwest	 ﾠof	 ﾠBarra.	 ﾠThe	 ﾠfollowing	 ﾠday	 ﾠan	 ﾠadult	 ﾠSabine’s	 ﾠGull	 ﾠwas	 ﾠattracted	 ﾠto	 ﾠfood	 ﾠ
discards	 ﾠbehind	 ﾠthe	 ﾠship.	 ﾠ
	 ﾠ  99 
	 ﾠ
Fig.	 ﾠ12.22.	 ﾠAdult	 ﾠSabine’s	 ﾠGull	 ﾠ	 ﾠ
	 ﾠ
Week	 ﾠfour:	 ﾠ30	 ﾠMay-ﾭ‐5	 ﾠJune	 ﾠ	 ﾠ	 ﾠ
The	 ﾠship	 ﾠcontinued	 ﾠto	 ﾠoperate	 ﾠin	 ﾠthe	 ﾠEast	 ﾠRockall	 ﾠBank	 ﾠarea	 ﾠon	 ﾠ30-ﾭ‐31	 ﾠMay,	 ﾠdespite	 ﾠthe	 ﾠ
ongoing	 ﾠbad	 ﾠweather.	 ﾠAnother	 ﾠone	 ﾠor	 ﾠtwo	 ﾠadult	 ﾠSabine’s	 ﾠGulls	 ﾠwere	 ﾠseen,	 ﾠtogether	 ﾠwith	 ﾠa	 ﾠ
moulting	 ﾠSooty	 ﾠShearwater	 ﾠand	 ﾠa	 ﾠLeach’s	 ﾠStorm	 ﾠPetrel.	 ﾠA	 ﾠbrief	 ﾠvisit	 ﾠfrom	 ﾠa	 ﾠCommon	 ﾠRedpoll	 ﾠ
on	 ﾠ30th	 ﾠpresumably	 ﾠrelated	 ﾠto	 ﾠa	 ﾠnew	 ﾠbird,	 ﾠas	 ﾠit	 ﾠis	 ﾠunlikely	 ﾠthat	 ﾠthe	 ﾠbirds	 ﾠfrom	 ﾠ27th	 ﾠcould	 ﾠ
have	 ﾠsurvived	 ﾠon	 ﾠboard	 ﾠfor	 ﾠthree	 ﾠdays.	 ﾠ
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Fig.	 ﾠ12.23.	 ﾠSooty	 ﾠShearwater;	 ﾠnote	 ﾠthe	 ﾠobvious	 ﾠwing	 ﾠmoult	 ﾠ	 ﾠ
	 ﾠ
Sightings	 ﾠmade	 ﾠon	 ﾠNorth	 ﾠRockall	 ﾠBank	 ﾠbetween	 ﾠ1	 ﾠand	 ﾠ5	 ﾠJune	 ﾠincluded	 ﾠa	 ﾠpale	 ﾠadult	 ﾠPomarine	 ﾠ
Skua	 ﾠ(2nd),	 ﾠan	 ﾠadult	 ﾠLong-ﾭ‐tailed	 ﾠSkua	 ﾠmoving	 ﾠnorth	 ﾠ(5th),	 ﾠand	 ﾠsmall	 ﾠnumbers	 ﾠof	 ﾠEuropean	 ﾠ
Storm	 ﾠPetrels,	 ﾠManx	 ﾠShearwaters,	 ﾠGreat	 ﾠSkuas,	 ﾠArctic	 ﾠSkuas,	 ﾠArctic	 ﾠTerns,	 ﾠGuillemots	 ﾠand	 ﾠ
Puffins.	 ﾠA	 ﾠWheatear	 ﾠbriefly	 ﾠvisited	 ﾠthe	 ﾠship	 ﾠ(5th),	 ﾠon	 ﾠwhich	 ﾠdate	 ﾠtwo	 ﾠpods	 ﾠof	 ﾠPilot	 ﾠWhales	 ﾠ
totalling	 ﾠ25+	 ﾠanimals	 ﾠand	 ﾠan	 ﾠassociated	 ﾠpod	 ﾠof	 ﾠat	 ﾠleast	 ﾠ20	 ﾠunidentified	 ﾠdolphins	 ﾠwere	 ﾠseen.	 ﾠ
	 ﾠ
Week	 ﾠfive:	 ﾠ6-ﾭ‐12	 ﾠJune	 ﾠ
A	 ﾠpale	 ﾠadult	 ﾠPomarine	 ﾠSkua	 ﾠwas	 ﾠseen	 ﾠon	 ﾠ6	 ﾠJune	 ﾠon	 ﾠNorth	 ﾠRockall	 ﾠBank,	 ﾠand	 ﾠa	 ﾠsmall	 ﾠarrival	 ﾠof	 ﾠ
late	 ﾠmigrant	 ﾠland	 ﾠbirds	 ﾠincluded	 ﾠWheatear,	 ﾠMeadow	 ﾠPipit	 ﾠand	 ﾠtwo	 ﾠSwallows.	 ﾠA	 ﾠfurther	 ﾠspell	 ﾠ
of	 ﾠbad	 ﾠweather	 ﾠon	 ﾠ7-ﾭ‐8	 ﾠJune	 ﾠsaw	 ﾠthe	 ﾠship	 ﾠrelocate	 ﾠback	 ﾠto	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠwork	 ﾠarea.	 ﾠOn	 ﾠ
9	 ﾠJune	 ﾠtwo	 ﾠFin	 ﾠWhales	 ﾠspent	 ﾠan	 ﾠhour	 ﾠin	 ﾠthe	 ﾠvicinity	 ﾠof	 ﾠthe	 ﾠship,	 ﾠand	 ﾠa	 ﾠDunlin	 ﾠflew	 ﾠover.	 ﾠ
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Fig.	 ﾠ12.24.	 ﾠFin	 ﾠWhale	 ﾠon	 ﾠa	 ﾠpre-ﾭ‐dive	 ﾠroll,	 ﾠshowing	 ﾠthe	 ﾠfalcate	 ﾠdorsal	 ﾠfin	 ﾠ
	 ﾠ
The	 ﾠfollowing	 ﾠday	 ﾠ(10	 ﾠJune)	 ﾠthe	 ﾠship	 ﾠwas	 ﾠagain	 ﾠvisited	 ﾠby	 ﾠan	 ﾠinquisitive	 ﾠpod	 ﾠof	 ﾠPilot	 ﾠWhales,	 ﾠ
this	 ﾠtime	 ﾠnumbering	 ﾠat	 ﾠleast	 ﾠ20	 ﾠand	 ﾠincluding	 ﾠseveral	 ﾠcalves.	 ﾠA	 ﾠCollared	 ﾠDove	 ﾠon	 ﾠdeck	 ﾠin	 ﾠthe	 ﾠ
morning	 ﾠremained	 ﾠon	 ﾠboard	 ﾠas	 ﾠwe	 ﾠbegan	 ﾠour	 ﾠpassage	 ﾠback	 ﾠto	 ﾠport	 ﾠin	 ﾠthe	 ﾠevening.	 ﾠIt	 ﾠwas	 ﾠ








Fig.	 ﾠ12.26.	 ﾠCollared	 ﾠDove	 ﾠ
	 ﾠ
The	 ﾠfinal	 ﾠday	 ﾠof	 ﾠpassage	 ﾠ(11	 ﾠJune)	 ﾠthrough	 ﾠthe	 ﾠNorth	 ﾠChannel	 ﾠin	 ﾠcalm	 ﾠseas	 ﾠproduced	 ﾠgood	 ﾠ
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RESULTS	 ﾠ
1.  Darwin	 ﾠMounds	 ﾠ
	 ﾠ
Combining	 ﾠ the	 ﾠ results	 ﾠ from	 ﾠ the	 ﾠ Autosub	 ﾠ mapping	 ﾠ missions,	 ﾠ ROV	 ﾠ dives,	 ﾠ boxcore	 ﾠ
recoveries	 ﾠ and	 ﾠ piston	 ﾠ cores,	 ﾠ the	 ﾠ following	 ﾠ preliminary	 ﾠ conclusions	 ﾠ can	 ﾠ be	 ﾠ drawn	 ﾠ
about	 ﾠthe	 ﾠstatus	 ﾠof	 ﾠthe	 ﾠDarwin	 ﾠMound	 ﾠarea:	 ﾠ
	 ﾠ
•  Based	 ﾠ on	 ﾠ a	 ﾠ quick	 ﾠ comparison	 ﾠ of	 ﾠ 410kHz	 ﾠ sidescan	 ﾠ sonar	 ﾠ data	 ﾠf r o m 	 ﾠ2 0 0 0 	 ﾠ
(Wheeler	 ﾠ et	 ﾠ al.,	 ﾠ 2008)	 ﾠ and	 ﾠ the	 ﾠ new	 ﾠ high-ﾭ‐resolution	 ﾠ maps	 ﾠ of	 ﾠ the	 ﾠ same	 ﾠ
frequency,	 ﾠ it	 ﾠ appears	 ﾠ that	 ﾠ the	 ﾠ number	 ﾠ of	 ﾠ trawl	 ﾠ tracks	 ﾠ has	 ﾠ decreased	 ﾠ
significantly	 ﾠ(Fig.	 ﾠ1.1.).	 ﾠIt	 ﾠis	 ﾠnot	 ﾠyet	 ﾠclear	 ﾠif	 ﾠthe	 ﾠfew	 ﾠtrawl	 ﾠmarks	 ﾠfound	 ﾠin	 ﾠthe	 ﾠ
JC060	 ﾠsurveys	 ﾠare	 ﾠremnants	 ﾠof	 ﾠold	 ﾠtracks,	 ﾠor	 ﾠif	 ﾠthey	 ﾠare	 ﾠmore	 ﾠrecent.	 ﾠA	 ﾠre-ﾭ‐
positioning	 ﾠof	 ﾠthe	 ﾠold	 ﾠdata	 ﾠwill	 ﾠbe	 ﾠnecessary	 ﾠbefore	 ﾠsuch	 ﾠconclusions	 ﾠcan	 ﾠbe	 ﾠ
drawn.	 ﾠ However,	 ﾠ the	 ﾠ reduction	 ﾠ in	 ﾠ trawl	 ﾠ marks	 ﾠ on	 ﾠ the	 ﾠ seafloor	 ﾠ seems	 ﾠ to	 ﾠ
indicate	 ﾠthat	 ﾠthe	 ﾠfisheries	 ﾠclosure	 ﾠis	 ﾠfairly	 ﾠwell	 ﾠrespected.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ1.1.	 ﾠ410kHz	 ﾠsidescan	 ﾠsonar	 ﾠrecord	 ﾠfrom	 ﾠthe	 ﾠ2000	 ﾠsurvey	 ﾠ(courtesy	 ﾠNOCS	 ﾠand	 ﾠ
University	 ﾠ College	 ﾠ Cork)	 ﾠ showing	 ﾠ numerous	 ﾠ trawl	 ﾠ marks	 ﾠ (top).	 ﾠ The	 ﾠ same	 ﾠ area	 ﾠ
mapped	 ﾠduring	 ﾠJC060	 ﾠhas	 ﾠonly	 ﾠone	 ﾠset	 ﾠof	 ﾠparallel	 ﾠtrawl	 ﾠmarks	 ﾠ(bottom)	 ﾠ
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•  On	 ﾠthe	 ﾠother	 ﾠhand,	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠare	 ﾠstill	 ﾠmainly	 ﾠcovered	 ﾠwith	 ﾠdead	 ﾠ
coral.	 ﾠEspecially	 ﾠin	 ﾠthe	 ﾠEastern	 ﾠDarwin	 ﾠMound	 ﾠregion,	 ﾠvery	 ﾠlittle	 ﾠlive	 ﾠcoral	 ﾠwas	 ﾠ
observed.	 ﾠThe	 ﾠsituation	 ﾠseems	 ﾠbetter	 ﾠin	 ﾠthe	 ﾠWestern	 ﾠDarwin	 ﾠMounds,	 ﾠwhere	 ﾠ
larger	 ﾠ colonies	 ﾠ (>50cm	 ﾠ high)	 ﾠ were	 ﾠ found.	 ﾠ We	 ﾠ also	 ﾠ observed	 ﾠ a	 ﾠ number	 ﾠ of	 ﾠ
colonies	 ﾠthat	 ﾠappear	 ﾠto	 ﾠhave	 ﾠcontinued	 ﾠgrowing	 ﾠeven	 ﾠafter	 ﾠthe	 ﾠcorals	 ﾠwere	 ﾠ
dislocated	 ﾠor	 ﾠknocked	 ﾠover	 ﾠ(Fig.	 ﾠ1.2.).	 ﾠThis	 ﾠseems	 ﾠto	 ﾠsuggest	 ﾠthat	 ﾠa	 ﾠcertain	 ﾠ
amount	 ﾠ of	 ﾠ regrowth	 ﾠ is	 ﾠ happening.	 ﾠ However,	 ﾠ no	 ﾠ obvious	 ﾠ signs	 ﾠ of	 ﾠ
recolonisation	 ﾠ(new	 ﾠcolonies	 ﾠbased	 ﾠon	 ﾠlarval	 ﾠsettlement)	 ﾠwere	 ﾠobserved.	 ﾠIt	 ﾠis	 ﾠ
possible	 ﾠ that	 ﾠ the	 ﾠ resolution	 ﾠ of	 ﾠ the	 ﾠ camera	 ﾠ systems	 ﾠ was	 ﾠ not	 ﾠ sufficient	 ﾠ to	 ﾠ
identify	 ﾠthis,	 ﾠalthough	 ﾠno	 ﾠnew	 ﾠcoral	 ﾠgrowth	 ﾠwas	 ﾠseen	 ﾠin	 ﾠany	 ﾠof	 ﾠthe	 ﾠboxcores	 ﾠ
either.	 ﾠPerhaps	 ﾠ8	 ﾠyears	 ﾠof	 ﾠprotection	 ﾠis	 ﾠtoo	 ﾠshort	 ﾠfor	 ﾠa	 ﾠrecolonisation	 ﾠto	 ﾠtake	 ﾠ
place,	 ﾠor	 ﾠperhaps	 ﾠno	 ﾠadequate	 ﾠlarval	 ﾠinput	 ﾠhas	 ﾠhappened/is	 ﾠpossible	 ﾠto	 ﾠthe	 ﾠ
region.	 ﾠIt	 ﾠis	 ﾠalso	 ﾠpossible	 ﾠthat	 ﾠthe	 ﾠenvironmental	 ﾠconditions	 ﾠfor	 ﾠthe	 ﾠcorals	 ﾠare	 ﾠ
marginal	 ﾠin	 ﾠthis	 ﾠarea,	 ﾠand	 ﾠrecolonisation	 ﾠwill	 ﾠbe	 ﾠdifficult.	 ﾠFurther	 ﾠresearch	 ﾠand	 ﾠ
monitoring	 ﾠwill	 ﾠbe	 ﾠessential	 ﾠto	 ﾠanswer	 ﾠthese	 ﾠquestions.	 ﾠHowever,	 ﾠdespite	 ﾠthe	 ﾠ
limited	 ﾠ amount	 ﾠ of	 ﾠ live	 ﾠ coral,	 ﾠ the	 ﾠ Darwin	 ﾠ Mounds	 ﾠ are	 ﾠ reefs	 ﾠ nonetheless,	 ﾠ
providing	 ﾠa	 ﾠhabitat	 ﾠfor	 ﾠa	 ﾠlarge	 ﾠcommunity	 ﾠof	 ﾠassociated	 ﾠfauna.	 ﾠ
	 ﾠ
	 ﾠ
Fig.	 ﾠ1.2.	 ﾠCoral	 ﾠfragment	 ﾠin	 ﾠthe	 ﾠWestern	 ﾠDarwin	 ﾠMounds	 ﾠthat	 ﾠappears	 ﾠto	 ﾠhave	 ﾠbeen	 ﾠ
knocked	 ﾠover	 ﾠbut	 ﾠcontinued	 ﾠto	 ﾠgrow.	 ﾠ
	 ﾠ
•  A	 ﾠclear	 ﾠdifference	 ﾠwas	 ﾠnoted	 ﾠbetween	 ﾠEastern	 ﾠ&	 ﾠWestern	 ﾠDarwin	 ﾠMounds,	 ﾠin	 ﾠ
terms	 ﾠ of	 ﾠ current	 ﾠ regime	 ﾠ (which	 ﾠ affects	 ﾠ the	 ﾠ substratum	 ﾠ availability),	 ﾠ
associated	 ﾠfauna	 ﾠ(e.g.	 ﾠEchiurans	 ﾠin	 ﾠthe	 ﾠWestern	 ﾠDarwin	 ﾠMounds,	 ﾠbut	 ﾠnot	 ﾠin	 ﾠ
the	 ﾠEastern	 ﾠfield),	 ﾠand	 ﾠthe	 ﾠpercentage	 ﾠlive	 ﾠScleractinians.	 ﾠ
•  Despite	 ﾠthe	 ﾠprotection	 ﾠfrom	 ﾠbottom	 ﾠfishing	 ﾠactivities,	 ﾠthe	 ﾠDarwin	 ﾠMounds	 ﾠare	 ﾠ
still	 ﾠimpacted	 ﾠby	 ﾠhuman	 ﾠactivities.	 ﾠA	 ﾠlarge	 ﾠamount	 ﾠof	 ﾠlitter	 ﾠwas	 ﾠencountered	 ﾠ
on	 ﾠthe	 ﾠseabed	 ﾠ(e.g.	 ﾠFig.	 ﾠ1.3.),	 ﾠwhile	 ﾠmore	 ﾠinvisible	 ﾠhuman	 ﾠimpacts	 ﾠsuch	 ﾠas	 ﾠ
global	 ﾠchange	 ﾠand	 ﾠocean	 ﾠacidification	 ﾠmost	 ﾠprobably	 ﾠwill	 ﾠleave	 ﾠtheir	 ﾠtraces	 ﾠon	 ﾠ
the	 ﾠarea	 ﾠas	 ﾠwell.	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Fig.	 ﾠ1.3.	 ﾠLitter	 ﾠin	 ﾠthe	 ﾠWestern	 ﾠDarwin	 ﾠMounds	 ﾠ
	 ﾠ
•  Considering	 ﾠ the	 ﾠ number	 ﾠ of	 ﾠ unanswered	 ﾠ questions	 ﾠ and	 ﾠ the	 ﾠ ongoing	 ﾠ
requirement	 ﾠfor	 ﾠsustainable	 ﾠmanagement,	 ﾠthere	 ﾠis	 ﾠa	 ﾠstrong	 ﾠneed	 ﾠfor	 ﾠfurther	 ﾠ
monitoring.	 ﾠThe	 ﾠmarker	 ﾠbouys	 ﾠleft	 ﾠon	 ﾠthe	 ﾠseabed	 ﾠwill	 ﾠhelp	 ﾠwith	 ﾠsuch	 ﾠactivities	 ﾠ







2.  Hatton	 ﾠBasin	 ﾠ
	 ﾠ
The	 ﾠRockall-ﾭ‐Hatton	 ﾠPFS	 ﾠ(Polygonal	 ﾠFault	 ﾠSystem),	 ﾠwith	 ﾠits	 ﾠsurface	 ﾠexpression	 ﾠand	 ﾠsubsurface	 ﾠ
fault	 ﾠ structures	 ﾠ was	 ﾠ targeted	 ﾠ for	 ﾠ reconnaissance	 ﾠ using	 ﾠ a	 ﾠ suite	 ﾠ of	 ﾠ surface	 ﾠ multibeam	 ﾠ
echosounding	 ﾠ and	 ﾠ sub-ﾭ‐bottom	 ﾠ profiling	 ﾠ (SBP),	 ﾠ low-ﾭ‐altitude	 ﾠ high-ﾭ‐resolution	 ﾠ swath	 ﾠ
bathymetry	 ﾠand	 ﾠsidescan	 ﾠimagery	 ﾠ(via	 ﾠan	 ﾠAUV),	 ﾠROV	 ﾠvideo	 ﾠinspection	 ﾠsurveys,	 ﾠCTDs,	 ﾠpiston	 ﾠ
and	 ﾠmega	 ﾠcoring.	 ﾠThe	 ﾠobjective	 ﾠwas	 ﾠto	 ﾠtest	 ﾠwhether	 ﾠthere	 ﾠwas	 ﾠany	 ﾠexpression	 ﾠof	 ﾠfluid	 ﾠflow	 ﾠ
from	 ﾠthe	 ﾠsub-ﾭ‐seafloor	 ﾠinto	 ﾠthe	 ﾠoverlying	 ﾠwater	 ﾠcolumn.	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠreconnaissance	 ﾠsurvey	 ﾠwas	 ﾠcentred	 ﾠon	 ﾠ58°28’30”N,	 ﾠ16°26’30”W	 ﾠin	 ﾠa	 ﾠwater	 ﾠdepth	 ﾠof	 ﾠ
1165m	 ﾠ(Fig.	 ﾠ2.1).	 ﾠFollowing	 ﾠa	 ﾠmultibeam	 ﾠand	 ﾠSBP	 ﾠsurvey,	 ﾠwe	 ﾠchose	 ﾠsampling	 ﾠsites	 ﾠwhere	 ﾠthe	 ﾠ
PFS’s	 ﾠapparently	 ﾠbreached	 ﾠthe	 ﾠsea	 ﾠfloor:	 ﾠthese	 ﾠincluded	 ﾠa	 ﾠtriple	 ﾠjunction,	 ﾠa	 ﾠwell	 ﾠdefined	 ﾠ
single	 ﾠPFS	 ﾠtrace	 ﾠand	 ﾠthe	 ﾠcentre	 ﾠof	 ﾠa	 ﾠpolygon	 ﾠfor	 ﾠcomparison.	 ﾠAn	 ﾠAUV	 ﾠ(Autosub	 ﾠ6000)	 ﾠsurvey	 ﾠ
was	 ﾠalso	 ﾠmade	 ﾠover	 ﾠthe	 ﾠarea	 ﾠcontaining	 ﾠa	 ﾠtriple	 ﾠjunction,	 ﾠa	 ﾠPFS	 ﾠfault	 ﾠtrace	 ﾠand	 ﾠa	 ﾠpolygon	 ﾠ
centre.	 ﾠ
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Fig.	 ﾠ2.1.	 ﾠLocation	 ﾠmap	 ﾠof	 ﾠsurvey	 ﾠand	 ﾠsampling	 ﾠwork	 ﾠin	 ﾠHatton	 ﾠBasin	 ﾠ
	 ﾠ
SBP	 ﾠimages	 ﾠobtained	 ﾠseveral	 ﾠtens	 ﾠof	 ﾠmetres	 ﾠof	 ﾠpenetration	 ﾠinto	 ﾠthe	 ﾠunderlying	 ﾠsubstrate.	 ﾠ
Some	 ﾠPFS’s	 ﾠstopped	 ﾠ5	 ﾠto	 ﾠ10m	 ﾠshort	 ﾠof	 ﾠthe	 ﾠsurface	 ﾠwhilst	 ﾠothers	 ﾠbreached	 ﾠthe	 ﾠsurface.	 ﾠA	 ﾠ
variety	 ﾠof	 ﾠPFS	 ﾠstyles	 ﾠwere	 ﾠdetected,	 ﾠsome	 ﾠas	 ﾠsingle	 ﾠfault	 ﾠplanes	 ﾠthat	 ﾠemerged	 ﾠat	 ﾠthe	 ﾠcentre	 ﾠ
of	 ﾠ‘V’-ﾭ‐shaped	 ﾠtroughs	 ﾠbetween	 ﾠpolygons	 ﾠ(Fig.	 ﾠ2.2),	 ﾠwhilst	 ﾠothers	 ﾠwere	 ﾠeither	 ﾠoffset	 ﾠtowards	 ﾠ
one	 ﾠof	 ﾠthe	 ﾠinward-ﾭ‐facing	 ﾠslopes	 ﾠof	 ﾠthe	 ﾠtroughs	 ﾠ(Fig.	 ﾠ2.3)	 ﾠor	 ﾠpresented	 ﾠas	 ﾠa	 ﾠdouble	 ﾠfault	 ﾠ
structure	 ﾠin	 ﾠa	 ﾠ‘U’-ﾭ‐shaped	 ﾠtrough	 ﾠ(Fig.	 ﾠ2.4).	 ﾠIn	 ﾠsome	 ﾠplaces,	 ﾠblanking	 ﾠof	 ﾠthe	 ﾠunderlying	 ﾠstrata	 ﾠ
on	 ﾠthe	 ﾠSBP	 ﾠmay	 ﾠindicate	 ﾠintergranular	 ﾠgas	 ﾠoccupying	 ﾠpore	 ﾠspaces	 ﾠin	 ﾠthe	 ﾠupper	 ﾠ20m-ﾭ‐30m	 ﾠof	 ﾠ




Fig.	 ﾠ2.2.	 ﾠ(above	 ﾠleft)	 ﾠshowing	 ﾠan	 ﾠSBP	 ﾠimage	 ﾠof	 ﾠa	 ﾠ‘V’-ﾭ‐shaped	 ﾠinter-ﾭ‐polygonal	 ﾠtrough	 ﾠhosting	 ﾠa	 ﾠ
centrally	 ﾠlocated	 ﾠfault	 ﾠtrace	 ﾠand	 ﾠunderlying	 ﾠvertically	 ﾠoriented	 ﾠfault.	 ﾠ
Fig.	 ﾠ2.3.	 ﾠ(above	 ﾠright)	 ﾠshowing	 ﾠan	 ﾠSBP	 ﾠimage	 ﾠof	 ﾠan	 ﾠasymmetric	 ﾠ‘U’-ﾭ‐shaped	 ﾠinter-ﾭ‐polygonal	 ﾠ
trough	 ﾠhosting	 ﾠan	 ﾠoffset	 ﾠfault	 ﾠtrace	 ﾠand	 ﾠunderlying	 ﾠsteeply	 ﾠinclined	 ﾠoriented	 ﾠfault.	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Fig.	 ﾠ2.4.	 ﾠ(above)	 ﾠshowing	 ﾠan	 ﾠSBP	 ﾠimage	 ﾠof	 ﾠa	 ﾠ‘U’-ﾭ‐shaped	 ﾠinter-ﾭ‐polygonal	 ﾠtrough	 ﾠhosting	 ﾠtwo	 ﾠ
centrally	 ﾠlocated	 ﾠfault	 ﾠtraces	 ﾠand	 ﾠunderlying	 ﾠsteeply	 ﾠinclined	 ﾠoutward-ﾭ‐facing	 ﾠfaults.	 ﾠNote	 ﾠto	 ﾠ
the	 ﾠright	 ﾠof	 ﾠthe	 ﾠright-ﾭ‐hand	 ﾠfault,	 ﾠa	 ﾠsection	 ﾠof	 ﾠthe	 ﾠsubstrata	 ﾠis	 ﾠ‘blanked’,	 ﾠdespite	 ﾠthe	 ﾠsea	 ﾠfloor	 ﾠ
reflector	 ﾠbeing	 ﾠimaged,	 ﾠindicating	 ﾠthe	 ﾠpossible	 ﾠpresence	 ﾠof	 ﾠintergranular	 ﾠfree	 ﾠgas.	 ﾠ
	 ﾠ
The	 ﾠpiston	 ﾠcore	 ﾠsampling	 ﾠwas	 ﾠcarried	 ﾠout	 ﾠwith	 ﾠUSBL	 ﾠnavigation	 ﾠgiving	 ﾠa	 ﾠprecision	 ﾠof	 ﾠ±10m	 ﾠ
and	 ﾠ an	 ﾠ accuracy	 ﾠ of	 ﾠ ±5m	 ﾠ (see	 ﾠ Equipment	 ﾠ reports,	 ﾠ par.	 ﾠ 6.2).	 ﾠ These	 ﾠ same	 ﾠ stations	 ﾠ were	 ﾠ
occupied	 ﾠby	 ﾠCTD	 ﾠcasts	 ﾠand	 ﾠmulti-ﾭ‐cores.	 ﾠNone	 ﾠof	 ﾠthe	 ﾠcores	 ﾠshowed	 ﾠany	 ﾠvisible	 ﾠsign	 ﾠof	 ﾠfluid	 ﾠ
flow	 ﾠ(no	 ﾠauthigenic	 ﾠcarbonates,	 ﾠgas	 ﾠbubbles	 ﾠor	 ﾠpipe	 ﾠstructures)	 ﾠand	 ﾠcomprised	 ﾠup	 ﾠto	 ﾠ4	 ﾠor	 ﾠ5	 ﾠ
glacial-ﾭ‐interglacial	 ﾠ sequences.	 ﾠ Similarly,	 ﾠ mega	 ﾠ cores	 ﾠ recoverd	 ﾠ the	 ﾠ top	 ﾠ 50cm	 ﾠ including	 ﾠ
seawater/sediment	 ﾠ interfaces.	 ﾠ All	 ﾠ cores	 ﾠ were	 ﾠ sampled	 ﾠ for	 ﾠ fluids,	 ﾠ including	 ﾠ the	 ﾠ seawater	 ﾠ
interface	 ﾠfrom	 ﾠthe	 ﾠmegacores.	 ﾠPore	 ﾠwaters	 ﾠwere	 ﾠextracted	 ﾠwith	 ﾠa	 ﾠdecreasing	 ﾠdepth	 ﾠinterval	 ﾠ
frequency	 ﾠwith	 ﾠincreasing	 ﾠdepth	 ﾠ(see	 ﾠgeochemical	 ﾠmethods	 ﾠsection)	 ﾠand	 ﾠall	 ﾠfluids	 ﾠpreserved	 ﾠ
for	 ﾠmethane,	 ﾠanions,	 ﾠtrace	 ﾠmetals,	 ﾠalkalinity	 ﾠand	 ﾠpH	 ﾠanalyses.	 ﾠSub	 ﾠcores	 ﾠwere	 ﾠtaken	 ﾠfor	 ﾠ
methane,	 ﾠporosity	 ﾠand	 ﾠgrain	 ﾠsize	 ﾠ(including	 ﾠXRD	 ﾠmineralogy)	 ﾠanalyses.	 ﾠ
	 ﾠ
The	 ﾠCTD	 ﾠcasts	 ﾠshowed	 ﾠa	 ﾠvariable	 ﾠwater	 ﾠstructure	 ﾠwith	 ﾠdecreasing	 ﾠtemperature	 ﾠand	 ﾠsalinity	 ﾠ	 ﾠ
(T	 ﾠ&	 ﾠS)	 ﾠtowards	 ﾠthe	 ﾠbottom	 ﾠtypical	 ﾠfor	 ﾠthe	 ﾠNorth	 ﾠAtlantic.	 ﾠA	 ﾠnotable	 ﾠchange	 ﾠwas	 ﾠthe	 ﾠgradient	 ﾠ
in	 ﾠT	 ﾠ&	 ﾠS	 ﾠin	 ﾠthe	 ﾠlowermost	 ﾠ20m,	 ﾠespecially	 ﾠin	 ﾠthe	 ﾠPFS	 ﾠtroughs	 ﾠwhere	 ﾠT	 ﾠand	 ﾠS	 ﾠdeclined	 ﾠmore	 ﾠ
rapidly	 ﾠthan	 ﾠthe	 ﾠ500m	 ﾠwater	 ﾠcolumn	 ﾠgradient	 ﾠabove	 ﾠthe	 ﾠtroughs.	 ﾠThis	 ﾠwas	 ﾠalso	 ﾠapparent	 ﾠ
from	 ﾠthe	 ﾠAutosub6000	 ﾠCTD	 ﾠdata,	 ﾠwhich	 ﾠshowed	 ﾠnegative	 ﾠT	 ﾠanomalies	 ﾠin	 ﾠthe	 ﾠtroughs	 ﾠafter	 ﾠ
correcting	 ﾠfor	 ﾠthe	 ﾠbackground	 ﾠT	 ﾠ&	 ﾠS	 ﾠgradient.	 ﾠThe	 ﾠAutosub6000	 ﾠsensor	 ﾠdata	 ﾠdid	 ﾠnot	 ﾠshow	 ﾠ
any	 ﾠanomalies	 ﾠin	 ﾠEh	 ﾠor	 ﾠoptical	 ﾠbackscatter	 ﾠas	 ﾠthe	 ﾠsensors	 ﾠwere	 ﾠcompromised	 ﾠby	 ﾠbio-ﾭ‐fauling	 ﾠ
during	 ﾠthe	 ﾠdive.	 ﾠ	 ﾠHowever,	 ﾠthe	 ﾠhigh-ﾭ‐resolution	 ﾠmultibeam	 ﾠdata	 ﾠdid	 ﾠshow	 ﾠscattered	 ﾠpock-ﾭ‐
marks	 ﾠaround	 ﾠthe	 ﾠedges	 ﾠof	 ﾠthe	 ﾠinter-ﾭ‐polygon	 ﾠtroughs.	 ﾠThese	 ﾠwere	 ﾠup	 ﾠto	 ﾠ10m	 ﾠin	 ﾠdiameter	 ﾠand	 ﾠ
5	 ﾠ-ﾭ‐	 ﾠ10m	 ﾠdeep.	 ﾠSome	 ﾠhad	 ﾠelevated	 ﾠcentres	 ﾠsimilar	 ﾠto	 ﾠa	 ﾠcentral	 ﾠhigh	 ﾠwith	 ﾠa	 ﾠperipheral	 ﾠmoat.	 ﾠ
	 ﾠ
Two	 ﾠROV	 ﾠsurveys	 ﾠwere	 ﾠcarried	 ﾠout	 ﾠin	 ﾠthe	 ﾠarea	 ﾠ(Fig.	 ﾠ2.1.).	 ﾠThe	 ﾠfirst	 ﾠone	 ﾠwas	 ﾠaimed	 ﾠat	 ﾠthe	 ﾠ
groundtruthing	 ﾠof	 ﾠone	 ﾠtriple	 ﾠjunction,	 ﾠand	 ﾠincluded	 ﾠa	 ﾠfull	 ﾠtransect	 ﾠof	 ﾠthe	 ﾠfault	 ﾠtrace	 ﾠthat	 ﾠwas	 ﾠ  108 
cored	 ﾠbefore	 ﾠplus	 ﾠthe	 ﾠcrossing	 ﾠof	 ﾠtwo	 ﾠpockmarks.	 ﾠThe	 ﾠsecond	 ﾠdive	 ﾠwas	 ﾠa	 ﾠshort	 ﾠmission	 ﾠto	 ﾠa	 ﾠ
large	 ﾠpockmark	 ﾠwith	 ﾠpositive	 ﾠfeature	 ﾠidentified	 ﾠfrom	 ﾠthe	 ﾠAUV	 ﾠbathymetry.	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠfirst	 ﾠpock-ﾭ‐mark	 ﾠwas	 ﾠfound	 ﾠto	 ﾠbe	 ﾠa	 ﾠlarge	 ﾠdrop	 ﾠstone	 ﾠwith	 ﾠa	 ﾠperipheral	 ﾠerosional	 ﾠtrench.	 ﾠ	 ﾠ
The	 ﾠdrop-ﾭ‐stone	 ﾠwas	 ﾠrich	 ﾠin	 ﾠsessile	 ﾠfauna.	 ﾠThe	 ﾠsecond	 ﾠpock-ﾭ‐mark	 ﾠwas	 ﾠfound	 ﾠto	 ﾠbe	 ﾠcovered	 ﾠin	 ﾠ
its	 ﾠcentre	 ﾠby	 ﾠlarge	 ﾠboulders	 ﾠand	 ﾠrubble.	 ﾠNeither	 ﾠshowed	 ﾠany	 ﾠevidence	 ﾠfor	 ﾠfluid	 ﾠflow,	 ﾠexcept	 ﾠ
perhaps	 ﾠthe	 ﾠlatter,	 ﾠwhich	 ﾠhad	 ﾠblack	 ﾠstaining	 ﾠto	 ﾠthe	 ﾠupper	 ﾠsurfaces	 ﾠof	 ﾠthe	 ﾠboulders	 ﾠindicative	 ﾠ
of	 ﾠreducing	 ﾠconditions	 ﾠ(Fig.	 ﾠ2.5).	 ﾠThe	 ﾠlast	 ﾠpock-ﾭ‐mark	 ﾠproved	 ﾠthe	 ﾠexception	 ﾠand	 ﾠwas	 ﾠfloored	 ﾠ
by	 ﾠa	 ﾠlarge	 ﾠand	 ﾠdisrupted	 ﾠslab	 ﾠof	 ﾠ	 ﾠinsitu	 ﾠauthigenic	 ﾠcarbonate.	 ﾠThis	 ﾠdark-ﾭ‐coloured,	 ﾠhorizontally	 ﾠ
layered	 ﾠyet	 ﾠmassive	 ﾠlithology	 ﾠwas	 ﾠundercut	 ﾠby	 ﾠerosion	 ﾠwhere	 ﾠits	 ﾠthickness	 ﾠof	 ﾠat	 ﾠleast	 ﾠ500	 ﾠto	 ﾠ
1000mm	 ﾠwas	 ﾠobserved.	 ﾠAgain,	 ﾠthere	 ﾠwere	 ﾠblackened	 ﾠstains	 ﾠto	 ﾠthe	 ﾠrock	 ﾠindicative	 ﾠof	 ﾠreducing	 ﾠ
conditions.	 ﾠFauna	 ﾠwere	 ﾠboth	 ﾠabundant	 ﾠand	 ﾠrichly	 ﾠdiverse	 ﾠrelative	 ﾠto	 ﾠthe	 ﾠsparsely	 ﾠpopulated	 ﾠ
surrounding	 ﾠsea	 ﾠfloor.	 ﾠ
	 ﾠ
No	 ﾠevidence	 ﾠwas	 ﾠseen	 ﾠon	 ﾠthe	 ﾠROV	 ﾠdive	 ﾠfor	 ﾠfluid	 ﾠflow,	 ﾠor	 ﾠeven	 ﾠany	 ﾠsurficial	 ﾠexpression	 ﾠof	 ﾠthe	 ﾠ
fault	 ﾠtraces	 ﾠwe	 ﾠcould	 ﾠsee	 ﾠbreaching	 ﾠthe	 ﾠsea	 ﾠfloor	 ﾠon	 ﾠthe	 ﾠSBP.	 ﾠThis	 ﾠmay	 ﾠmean	 ﾠthat	 ﾠfluid	 ﾠ
escape	 ﾠis	 ﾠcurrently	 ﾠeither	 ﾠtoo	 ﾠslow,	 ﾠor	 ﾠnot	 ﾠpresent,	 ﾠto	 ﾠbe	 ﾠseen.	 ﾠHowever,	 ﾠthe	 ﾠgeochemical	 ﾠ
profiles	 ﾠof	 ﾠthe	 ﾠpore	 ﾠwaters	 ﾠwill	 ﾠbe	 ﾠa	 ﾠmore	 ﾠreliable	 ﾠtest	 ﾠfor	 ﾠslow	 ﾠadvective	 ﾠfluid	 ﾠdischarge,	 ﾠ




Fig.	 ﾠ2.5.	 ﾠSecond	 ﾠpock-ﾭ‐mark	 ﾠexplored	 ﾠby	 ﾠROV	 ﾠat	 ﾠthe	 ﾠHatton-ﾭ‐Rockall	 ﾠPFS	 ﾠshowing	 ﾠblack	 ﾠstaining	 ﾠ
(reduction)	 ﾠon	 ﾠtop	 ﾠof	 ﾠthe	 ﾠlarger	 ﾠboulders	 ﾠindicative	 ﾠof	 ﾠrecent/active	 ﾠfluid	 ﾠflow.	 ﾠ
	 ﾠ
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3.  Rockall	 ﾠBank	 ﾠ	 ﾠ
	 ﾠ
In	 ﾠtotal,	 ﾠ5	 ﾠsub-ﾭ‐areas	 ﾠwere	 ﾠstudied	 ﾠon	 ﾠRockall	 ﾠBank,	 ﾠas	 ﾠlisted	 ﾠin	 ﾠTable	 ﾠ3.1	 ﾠbelow	 ﾠ(see	 ﾠ
also	 ﾠmaps	 ﾠin	 ﾠAppendix).	 ﾠ
	 ﾠ
Table	 ﾠ5.1.	 ﾠSurvey	 ﾠareas	 ﾠand	 ﾠmethods	 ﾠat	 ﾠRockall	 ﾠBank	 ﾠ
Survey	 ﾠarea	 ﾠ Description	 ﾠ Methods	 ﾠ
1	 ﾠ
Inside	 ﾠboth	 ﾠthe	 ﾠNW	 ﾠRockall	 ﾠ
Bank	 ﾠcSAC	 ﾠand	 ﾠthe	 ﾠNEAFC	 ﾠ
fisheries	 ﾠclosure	 ﾠ
•  EM710	 ﾠbathymetry	 ﾠand	 ﾠbackscatter	 ﾠ
•  Autosub	 ﾠ6000	 ﾠhigh	 ﾠresolution	 ﾠside	 ﾠscan	 ﾠ
•  3	 ﾠROV	 ﾠdives	 ﾠ(1	 ﾠto	 ﾠcollect	 ﾠsamples	 ﾠ–	 ﾠ
which	 ﾠwere	 ﾠlost)	 ﾠ
2	 ﾠ
Western	 ﾠbox	 ﾠinside	 ﾠthe	 ﾠNW	 ﾠ
Rockall	 ﾠBank	 ﾠcSAC	 ﾠbut	 ﾠnot	 ﾠ
inside	 ﾠthe	 ﾠNEAFC	 ﾠfisheries	 ﾠ
closure	 ﾠ
•  EM710	 ﾠbathymetry	 ﾠand	 ﾠbackscatter	 ﾠ
•  Autosub	 ﾠ6000	 ﾠhigh	 ﾠresolution	 ﾠside	 ﾠscan	 ﾠ
•  2	 ﾠROV	 ﾠdives	 ﾠ
3	 ﾠ
Eastern	 ﾠbox	 ﾠinside	 ﾠthe	 ﾠNW	 ﾠ
Rockall	 ﾠBank	 ﾠcSAC	 ﾠbut	 ﾠnot	 ﾠ
inside	 ﾠthe	 ﾠNEAFC	 ﾠfisheries	 ﾠ
closure	 ﾠ	 ﾠ
•  EM710	 ﾠbathymetry	 ﾠand	 ﾠbackscatter	 ﾠ
•  Autosub	 ﾠ6000	 ﾠhigh	 ﾠresolution	 ﾠside	 ﾠscan	 ﾠ
•  2	 ﾠROV	 ﾠdives,	 ﾠlast	 ﾠone	 ﾠto	 ﾠsample	 ﾠlive	 ﾠ&	 ﾠ
dead	 ﾠcoral	 ﾠ
4	 ﾠ NE	 ﾠflank	 ﾠof	 ﾠRockall	 ﾠBank	 ﾠ	 ﾠ •  2	 ﾠROV	 ﾠdives	 ﾠ
5	 ﾠ
Haddock	 ﾠBox	 ﾠ •  EM710	 ﾠbathymetry	 ﾠand	 ﾠbackscatter	 ﾠ
•  Autosub	 ﾠ6000	 ﾠhigh	 ﾠresolution	 ﾠsidescan	 ﾠ
•  1	 ﾠROV	 ﾠdive	 ﾠinside	 ﾠthe	 ﾠHaddock	 ﾠbox	 ﾠ
	 ﾠ
	 ﾠ
Live	 ﾠcoral	 ﾠwas	 ﾠfound	 ﾠin	 ﾠsurvey	 ﾠareas	 ﾠ1,	 ﾠ3	 ﾠand	 ﾠ4.	 ﾠDead	 ﾠcoral	 ﾠor	 ﾠcoral	 ﾠrubble	 ﾠwas	 ﾠfound	 ﾠin	 ﾠ
survey	 ﾠarea	 ﾠ2	 ﾠand	 ﾠa	 ﾠsmall	 ﾠamount	 ﾠin	 ﾠarea	 ﾠ5.	 ﾠThe	 ﾠhigh	 ﾠresolution	 ﾠsidescan	 ﾠfrom	 ﾠAutosub6000	 ﾠ
was	 ﾠused	 ﾠto	 ﾠplan	 ﾠthe	 ﾠROV	 ﾠdives.	 ﾠAreas	 ﾠof	 ﾠpossible	 ﾠcoral	 ﾠwere	 ﾠidentified	 ﾠin	 ﾠthe	 ﾠsidescan	 ﾠsonar	 ﾠ
images	 ﾠand	 ﾠtargeted	 ﾠin	 ﾠthe	 ﾠsubsequent	 ﾠROV	 ﾠdives.	 ﾠThe	 ﾠmost	 ﾠextensive	 ﾠpatches	 ﾠof	 ﾠreef	 ﾠwere	 ﾠ
found	 ﾠon	 ﾠthe	 ﾠwestern	 ﾠedge	 ﾠof	 ﾠsurvey	 ﾠarea	 ﾠ3	 ﾠwhich	 ﾠis	 ﾠnot	 ﾠcurrently	 ﾠincluded	 ﾠin	 ﾠthe	 ﾠNEAFC	 ﾠ
fisheries	 ﾠclosure.	 ﾠThree	 ﾠlarge	 ﾠcold	 ﾠwater	 ﾠcoral	 ﾠreefs	 ﾠaveraging	 ﾠabout	 ﾠ10m	 ﾠin	 ﾠlength	 ﾠand	 ﾠ4m	 ﾠin	 ﾠ
height	 ﾠwere	 ﾠfound	 ﾠin	 ﾠthis	 ﾠarea,	 ﾠproviding	 ﾠfurther	 ﾠevidence	 ﾠthat	 ﾠthis	 ﾠarea	 ﾠshould	 ﾠbe	 ﾠincluded	 ﾠ
in	 ﾠthe	 ﾠfisheries	 ﾠclosure	 ﾠ(Fig.	 ﾠ3.1).	 ﾠThe	 ﾠcoral	 ﾠreefs	 ﾠin	 ﾠarea	 ﾠ1	 ﾠwere	 ﾠsmaller,	 ﾠbut	 ﾠwere	 ﾠmuch	 ﾠmore	 ﾠ
numerous,	 ﾠagain	 ﾠsupporting	 ﾠthe	 ﾠFisheries	 ﾠClosure	 ﾠand	 ﾠcSAC.	 ﾠ
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Fig.	 ﾠ3.1.	 ﾠCoral	 ﾠreefs	 ﾠwith	 ﾠassociated	 ﾠfauna	 ﾠin	 ﾠstudy	 ﾠarea	 ﾠ3	 ﾠon	 ﾠNW	 ﾠRockall	 ﾠBank	 ﾠ
	 ﾠ
The	 ﾠreconnaissance	 ﾠdives	 ﾠin	 ﾠarea	 ﾠ4	 ﾠprovided	 ﾠfootage	 ﾠof	 ﾠrich	 ﾠcoral	 ﾠcommunities	 ﾠand	 ﾠpotential	 ﾠ
‘coral	 ﾠgardens’.	 ﾠThe	 ﾠresults	 ﾠindicate	 ﾠthat	 ﾠmore,	 ﾠfocussed	 ﾠresearch	 ﾠis	 ﾠnecessary	 ﾠtowards	 ﾠthese	 ﾠ
steep	 ﾠtopographies	 ﾠand	 ﾠcliff	 ﾠhabitats.	 ﾠ
	 ﾠ
The	 ﾠJC060	 ﾠwork	 ﾠin	 ﾠthe	 ﾠHaddock	 ﾠBox	 ﾠarea	 ﾠprovided	 ﾠevidence	 ﾠthat	 ﾠtrawling	 ﾠstill	 ﾠoccurs	 ﾠboth	 ﾠ
within	 ﾠand	 ﾠoutside	 ﾠthe	 ﾠFisheries	 ﾠClosure	 ﾠ(Fig.	 ﾠ3.2).	 ﾠThe	 ﾠROV	 ﾠfootage	 ﾠprovided	 ﾠobservations	 ﾠof	 ﾠ
high	 ﾠabundances	 ﾠof	 ﾠred	 ﾠurchins	 ﾠ(Echinus),	 ﾠflatfish,	 ﾠsome	 ﾠcoral	 ﾠrubble	 ﾠand	 ﾠsea	 ﾠcucumbers.	 ﾠ	 ﾠ
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 ﾠ
Fig.	 ﾠ3.2.	 ﾠAutosub6000	 ﾠsidescan	 ﾠsonar	 ﾠimagery	 ﾠfrom	 ﾠthe	 ﾠwestern	 ﾠpart	 ﾠof	 ﾠMission	 ﾠ42	 ﾠ
(inside	 ﾠ the	 ﾠ Haddock	 ﾠ Box).	 ﾠ See	 ﾠ main	 ﾠ map	 ﾠ section	 ﾠ in	 ﾠ Appendix	 ﾠ for	 ﾠ location.	 ﾠ The	 ﾠ
sidescan	 ﾠdata	 ﾠshows	 ﾠa	 ﾠlarge	 ﾠnumber	 ﾠof	 ﾠtrawl	 ﾠtracks	 ﾠin	 ﾠan	 ﾠarea	 ﾠwhich	 ﾠwe	 ﾠlater	 ﾠon	 ﾠ
crossed	 ﾠduring	 ﾠROV	 ﾠDive15	 ﾠ(station	 ﾠJC060_84).	 ﾠ
	 ﾠ
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APPENDIX	 ﾠ2	 ﾠ–	 ﾠJC060	 ﾠMaps	 ﾠ
	 ﾠ
General	 ﾠcruise	 ﾠtrack:	 ﾠ
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East	 ﾠShiant	 ﾠBank:	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